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I. Executive Summary  
 

Through the State Innovation Model (SIM) Initiative, the Centers for Medicare and Medicaid Services 

(CMS) provided funding to 25 states to support the development and testing of state-based models for 

multi-payer payment and health care delivery system transformation. In 2013, Utah was selected as a 

recipient of a SIM Design grant and committed to developing an Innovation Plan to improve Utah’s 

health system performance by increasing quality and lowering costs. Its plan consists of four specific 

Aims: 

 

• Aim 1: Adapt and perform well in a value-based purchasing (VBP) environment (value = quality 

outcomes / cost) 

• Aim 2: Facilitate end-of-life preferences for Utah citizens with dignity, respect, and efficiency 

• Aim 3: Increase access to primary care and behavioral health 

• Aim 4: Create community-clinical linkages and healthful environments 

 

Each of these Aims is divided into Subaims, through which a series of interventions will be 

implemented. The interventions are essentially sub-steps intended to guide the transformation of the 

health system environment. The Utah Department of Health contracted with Leavitt Partners, and its 

subcontractor Notalys, to provide a financial analysis and return on investment (ROI) calculations on 

two Subaims and their corresponding interventions: 

 

• Subaim 1.3: To have 80% of Utah’s covered lives involved in a Value-Based Purchasing and 

Reimbursement plan (VBR). 

o Intervention 1.3.1: Convene a group to formulate a set of outcome metrics that can be 

used to determine value in health care, which can be measured by data collected from 

payers or providers 

o Intervention 1.3.2: Establish a test comparing VBP systems by recruiting three groups 

of payers and/or providers using different VBP systems 

o Intervention 1.3.3: Accelerate VBP efforts through the use of the All-Payer Claims 

Database 

o Intervention 1.3.4: Provide technical support to individuals, small providers/clinics, and 

public health to ensure ability to utilize VBP data and to ensure that new care 

coordination, case management, and care transition codes are fully utilized 

 

• Subaim 2.1: To have 50-60% of Utah patients diagnosed with a serious terminal illness have a 

Physician Order of Life Sustaining Treatment (POLST) on file electronically (ePOLST) and to have 

25% of Utah adults (age 19+) complete an Advance Directives form 

o Intervention 2.1.1: Develop and enhance health IT-enabled tools and assess their 

impact to support increasing the number of Utahns that have completed the 

appropriate end-of-life forms 



 

pg. 4 
 

o Intervention 2.1.2: Teach providers how to have crucial conversations around end of 

life, POLST, and Advance Directives 

 

The contract for these analyses was awarded on Oct. 28, 2013. The final product, represented by this 

report, will be included in part in the Utah Department of Health’s State Health Care Innovation Plan 

provided to CMS. 

 

Scope of Work and Limitations of the Analysis 
 

Scope of Work 

 

This financial analysis considers the effects of two Subaims associated with the State Innovation Model. 

As contracted, our analysis includes the following components: 

• An estimate of the size of any populations affected by the intervention, particularly the sub-

populations covered by Medicare, Medicaid, CHIP, and the uninsured 

• An estimate of the total costs to the State as a per member per month (PMPM) figure for each 

population affected by the intervention  

• A description of the type of anticipated costs from the intervention and the level of cost 

improvement anticipated for each affected or targeted population  

• A calculation of the total amount of expected savings and the associated ROI  

 

Limitations 

 

This analysis is limited to evaluating the impact the Innovation Plan has on the State’s health care 

system and the costs to the State from implementing the Plan. However, innovations and interventions 

undertaken by the State will produce important consequences that are beyond the scope of this 

inquiry. These include (but are not necessarily limited to): 

• The value of health outcomes 

• Industry profits or losses 

• Costs to third parties 

• Other administrative and political costs 

 

In addition, due to the short time frame for completing the project, it was necessary to make several 

broad assumptions about both the data used in the financial analyses and the parameters used in the 

models. As such, the specific results of the analyses should only be considered within the context of the 

assumptions outlined in the report. Further, the primary goal of this report is to produce a 

methodology the State can use in future financial analyses conducted for its Health Care Innovation 

Plan, rather than exact point savings and ROI estimates. As the State moves forward with its Plan, and 

is able to refine assumptions and select more targeted data sources over time, the methodology 

outlined can be used to produce more precise results.  
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Description of Methods 
 

The Baseline Model 

 

The following approach was used in developing the methodology and baseline model. First, the Utah 

population was subdivided into enrollment groups. An enrollment group is a sub-population defined by 

a payer category (Medicare, Medicaid & other state-run plans, private insurers, and the uninsured) and 

a plan category (fee-for-service (FFS), managed care, or VBR). Second, these enrollment groups were 

used to develop a Baseline Model, which consists of the following two parts: 

 

• Estimates of the number of persons and the associated health care expenditures for 

each group for the years 2007‒2013. These estimates were developed using best data 

sources, including a combination of federal data sources (principally the National 

Health Expenditure Accounts and estimates from the Medical Expenditure Panel 

Survey) and state data sources. Where data were not yet available, we employed a 

variety of methods to estimate enrollments and expenditures (these methods are 

further discussed in the technical appendix). In each case, the effort is to capture total, 

actual expenditures rather than claimed amounts. Estimates include, where possible, 

out-of-pocket expenses. 

 

• Projection of future enrollments and costs for each enrollment group (2014‒2018). 

These values are based on historic data as it exists. Specific estimates for Utah are 

based either on state analyses or inferred from national health care projections, such 

as those completed by the Congressional Budget Office (CBO) and CMS. 

 

The Aim Simulation Model 

 

Once the values of the baseline model were determined, we developed an Aim Simulation Model. This 

complex model consists of applying multiple simulation parameters associated with a given Subaim 

that shifts the values in the baseline model up or down, based on the effects of the interventions. The 

objective is to estimate the future flow of expenditures associated with undertaking the Subaim and 

compare them with baseline expenditures. 

 

A central part of the analysis is determining the range of reasonable values to use for each parameter 

in the model. Determining these values is the focus of the intervention analysis (Section VI), where 

each of the Subaim’s interventions are assessed in terms of the effects they are likely to have on the 

Subaim. The range of values is based on parameter values found in the literature. In all cases, it is our 

attempt is to apply values that are justifiable given the research, but to be conservative in our 

assessment of how successful the interventions are likely to be. More detailed information on the 

intervention analysis and the assumptions used to determine the range of values for each parameter is 

provided in Section VI. 
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Because we were tasked with assessing a set of new interventions that have not yet been tried in the 

State, and for which relatively little data exists nationwide at this time, the most reasonable approach 

was to develop a range of values for each simulation parameter and then report a range of results for 

the estimated returns on investment. Using a Monte Carlo Simulation approach allows us to take 

random draws from the population thousands of times to generate a distribution of outcomes in which 

all the parameters vary freely within their assumed ranges. 

 

Key Results 
 

Figures 1.1 and 1.2 show the estimated per-capita net present value savings from achieving each 

Subaim. The net savings for each Subaim is the difference between projected baseline spending and 

the projected spending that would occur under a scenario where the Subaim is achieved. These net 

savings are cumulated over 3-year and 5-year periods, and then put into per-capita, net present value 

terms. The results can also be converted to ROI format by dividing the savings by the amount expected 

to be spent by the State for achieving each Subaim.  

 

ROI = (net savings from achieving the Subaim) / (cost of the Subaim) 

 

The ROI calculations are presented in Section V. The range of simulated values is presented in the 

Appendix. 

 

Figure 1.1: Per-Capita Savings from Subaim 1.3 (VBR) 

 

3-yr NPV 

per person 

5-yr NPV 

per person Percentiles (5-yr NPV per person) 

Population Mean Mean 25th 50th 75th 

Total  $           332   $        1,151   $           840   $        1,152   $        1,467  

Medicare  $           287   $        1,066   $           474   $        1,069   $        1,664  

Medicaid  $           256   $           949   $           449   $           956   $        1,452  

Dual-Eligible  $        1,589   $        5,435   $        1,145   $        1,579   $        2,024  

CHIP  $              48   $           182   $           125   $           176   $           238  

Private  $           363   $        1,232   $           836   $        1,240   $        1,636  

 
The State’s plan to transform the health care economy by moving towards a VBR system has the 

potential to generate very large returns on investment for the State. It is expected that the State will 

save an average total of $332 per person over a 3-year period (or roughly $110 per year, per person).1 

                                                           
1
 As noted in the limitations section, we incorporate here only State spending as part of the Innovation Plan—not 

other spending by the state or spending by other parties. 
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The highest potential gains are, naturally, among those with the highest level of spending—those 

eligible for both Medicare and Medicaid. 

 

After five years, the State is expected to save an average of $1,151 per person. The difference between 

these two time periods is due to the implementation process. The simulation model assumes that the 

initial year (2014) will be primarily devoted to continued development and implementation of the plan, 

and year two will involve only small savings. It is only the third year that significant reductions in 

savings are allowed to occur. 

 

Even modest success at achieving the goal of transitioning to a value-based environment can result in 

significant gains. Simulation results show that gains at the 25th percentile yield very significant returns 

on spending for the State. This is because interventions within the plan, such as the improvement of 

the All Payer Claims Database (APCD), have potential to reach significant, system-wide results on health 

care spending in Utah (see Section VI for more detail). 

 

Figure 1.2: Per-Capita Savings from Subaim 2.1 (POLST) 

 

 

3-yr NPV 

per person 

5-yr NPV 

per person Percentiles (5-yr NPV per person) 

Population Mean Mean 25th 50th 75th 

Total $4.00 $6.99 -$2.67 $7.39 $16.73 

Medicare $19.74 $34.27 -$32.00 $37.95 $101.72 

Medicaid $1.09 $1.88 -$1.76 $2.07 $5.60 

Dual-Eligible $3.08 $5.34 -$5.11 $5.89 $15.89 

CHIP $0.15 $0.26 -$0.25 $0.28 $0.77 

Private $1.12 $1.92 -$1.81 $2.12 $5.71 

 

Reforms on end-of-life spending are likely to generate fewer financial savings to the State than moving 

to a VBR system. It is expected that the State will save an average total of $4 per person over a 3-year 

period (or roughly $1.33 per year, per person). Available research shows that having Advance Directives 

in low-spending areas, such as Utah, have little effect on end-of-life spending, and some research 

suggests that these directives can actually increase spending. Furthermore, according to the Dartmouth 

Atlas of Health Care, the intensity of treatment at the end of life in Utah is far less than in high-

spending states. The recent innovation of the POLST form may be more effective, but there is no solid 

scientific evidence we can yet point to regarding its cost-effectiveness (obviously use of these forms 

provide much value beyond costs, but evaluating that value is beyond the scope of this report).  

 



 

pg. 8 
 

Moving Forward  
 

The methods described above can be expanded in three important ways: 

• The data used in developing the baseline model can be expanded and updated and as better 

data becomes available.  

• As the State develops pilot projects or narrows the focus of its innovation efforts, the 

expenditure level data within an enrollment group can be expanded to include different 

categories of health care expenditures or further subdivisions of the population, such as age or 

gender. 

• Alternative or refined parameter ranges can be employed in the simulation model as new 

information becomes available on the effectiveness of different interventions. 

 

Detailed information of the methodology, assumptions, results, and next steps is provided in the full 

report below. 

 

 

II. Financial Analysis of Utah’s Health Care Innovation Plan 

 

Financial Implications of Utah’s Innovation Plan 
 

Through stakeholder engagement and research, the State of Utah specified a set of Aims, or goals, 

related to health care system reform for its State Innovation Model. These Aims are multi-faceted and 

work towards a fundamental transformation of the Utah health care system. This analysis focuses on 

two central parts of the larger plan:  

 

Subaim 1.3:  To have 80% of Utah's covered lives involved in a Value-Based Purchasing and 

Reimbursement (VBR) plan 

 

Subaim 2.1:  To have 50-60% of Utah patients diagnosed with a serious or terminal illness have 

a Physician Order of Life Sustaining Treatment (POLST) on file electronically (ePOLST) and to 

have 25% of Utah adults (age 19+) complete an Advance Directives form 

 

Utah’s Innovation Plan has distinctive features that are highly relevant for financial analysis. First, the 

plan does not subject participants in the health care system to new legislative or executive mandates. 

The hallmark of the plan is voluntary participation. 

 

The second feature of the plan is that it addresses system-wide reform, such as the effort to move the 

State towards VBR payment systems. In other words, the plan seeks to create an environment for 

reform rather than articulating focused pilot projects or testable innovations (though those may 

develop as a result the innovation process). 
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These high-level, system-wide reforms require an analytical strategy that is also system-wide, rather 

than an analysis which focuses on narrow populations, employers, geographic areas, diagnostic groups, 

or spending categories (such as in-patient care, drugs, laboratory costs, etc.). Because the State 

Innovation Plan does not yet incorporate specific details that would allow us to identify changes in 

spending among narrowly-defined groups or categories, our modeling approach consists of simulating 

spending outcomes at relatively high levels of aggregation. 

 

As the State develops more specific innovations that can be more finely targeted, this analysis can be 

expanded to accommodate the inclusion of additional variables and assumptions. For example, pilot 

programs are currently underway in various places in the State. Should particular pilot programs 

become part of the Innovation Plan, the population groups and effects targeted by such programs can 

be incorporated into the analysis. 

 

 

III. Economic Foundations 

 
While the data analysis and modeling used in calculating the ROI for each Subaim is complex, the 

financial analysis is built on a simple economic foundation. State interventions to create health system 

reform fall into two main categories of state actions: expenditures and policy.  

 

Interventions that might increase or decrease programmatic expenditures encompass a wide variety of 

reforms, including the improvement of the state-administered health information systems, or the 

provision of training materials to providers. The total cost of the state interventions is provided in the  

State Innovation Plan and serves as the denominator of the ROI calculation, as seen in Figure 3.1.  

 

Interventions that change policy will alter the rules and regulations of the health care marketplace, 

which will in turn change the behavior of marketplace participants (i.e., consumers, providers, and 

payers). For example, the State could change the APCD reporting requirements for medical providers, 

which would change the way they report their claims.  

 

The behavioral responses of market participants in turn affect outcomes within the health care system. 

The categories of market outcomes that are relevant to this financial analysis include:  

 

• Program/ Plan Enrollments:  Consumers choose between health care plans based on 

differences in plan prices, benefits, and what is available in the market. They also move 

between private and public insurance as eligibility requirements for public programs change. In 

addition, consumer choice is dependent on demographic and economic characteristics. The 

impact of the proposed interventions on the number of consumers enrolled in the three main 

categories of plans (i.e., FFS, managed care, VBR) for the public insurance programs (i.e., 

Medicare, Medicaid, and CHIP) is a central element of the ROI analysis. 
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• Health Outcomes:  The quality and effectiveness of health care impacts the health of 

consumers. The health outcomes of consumers are calculated using a variety of measurements, 

including days spent in the hospital and hospital readmission rates. Some of these improved 

outcomes are reflected in lower expenditures. (As noted elsewhere, our analysis does not 

monetize effects of the State Innovation Plan on health outcomes.) 

 

• Health care Expenditures:  As consumers, payers, and providers respond to increasing access to 

information and changing financial incentives, health care expenditures will change. Changes in 

expenditures are a result of changes in the number of medical services consumed and changes 

in the price of each service. The change in health care expenditures is the numerator of the ROI 

(see Figure 3.1). 

 

It is important to note that changes in market outcomes will impact financial incentives. For example, 

information about the effectiveness of medical procedures will increase demand for the most effective 

procedures, which will drive up its price. Higher prices will then suppress the quantity of those 

procedures demanded by consumers. The intervention (increased access to information) changes 

market outcomes (greater demand for effective medical procedures), which in turn changes financial 

incentives (increased price for effective medical procedures), which again alters market outcomes 

(suppressed demand for effective medical procedures). This feedback loop between “Incentives and 

Information” and “Health care Market Outcomes” is illustrated in Figure 3.1 and is incorporated into 

our analysis. 
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Figure 3.1:  Returns on Investment from Health System Innovations, Economic Schematic 
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IV. Analytical Method 

 

Estimation of Enrollment and Expenditure Baseline 
 

To estimate the effect of each Subaim on the health care expenditures of the populations considered in 

the analysis, a Core Enrollment/Expenditure Model (CEEM) was constructed. The CEEM consists of two 

inter-related components: enrollment and expenditures. The foundation of the CEEM is to estimate the 

recent and projected values that would occur in the absence of the State Innovation Plan. This part of 

the CEEM is referred to as the “Baseline Model.”  

 

The Enrollment Component. To develop the enrollment component, the state population is divided 

into mutually-exclusive enrollment groups according to payer type and plan type. An enrollment group 

consists of a payer (such as Medicaid) and plan type (such as FFS).  

 

This process involves the following steps: 

 

1. Creating enrollment groups according to Payer-Plan designations within the State.  

a. Payers include Medicare, Medicaid, Utah Children’s Health Insurance Program (CHIP), 

Primary Care Network of Utah (PCN), Utah’s High-risk Pool (HIP Utah), private 

insurance, and the uninsured.2  

b. Each Payer is then divided into subsets according to three designated plan types: FFS, 

managed care, and VBR. These three types or designations of plans were specifically 

selected to enable the assessment the State’s success with achieving an 80% VBR 

coverage rate (Subaim 1.3).  

c. Each Payer-Plan designation creates an enrollment group. For example, Medicare is a 

Payer and within Medicare there are people enrolled in traditional Medicare, Medicare 

Advantage and Medicare Accountable Care Organizations (ACOs). Each of these 

Medicare subsets was assigned to one of the three plan types in order to create Payer-

Plan designations or enrollment groups: Medicare-FFS, Medicare-Managed Care, or 

Medicare-VBR. 

 

2. Determining the number enrolled (using either available enrollment data or estimation) for 

each enrollment group. Enrollment values are included for the years 2007‒2013, which inform 

the process for projecting enrollments and expenditures in the future (2014‒2018).  

 

3. Using available data and existing research to identify the factors that determine the number of 

people in each enrollment group. 

 

                                                           
2
 Additional payers exist in the Utah market, but for this analysis we focused on these market-dominant payer 

categories. 
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4. Projecting changes in the size of each enrollment group from 2014‒2018. Projection methods 

are specific to each enrollment group, though they often rely on parameters and assumptions 

common to several groups (see Simulation of ROI section below for more information).  

 

Dividing the State into enrollment groups involves many simplifying assumptions and the use of data 

from multiple sources. These are discussed more fully in the sections below and in the Technical 

Appendix. 

 

The Expenditure Component. Steps in this component are as follows: 

 

1. Identifying (either through available data or through estimation) the expenditure levels by 

enrollment group for 2009‒2013. Expenditures in the CEEM are aggregated to the system level, 

rather than specifying expenditures by category (hospitalization, out-patient physician services, 

prescription drugs, mental health expenditures, etc.). As specific interventions are developed 

by the State, these expenditure totals can be disaggregated to the category level, where 

appropriate category-level data can be used to evaluate the impact of specific actions at 

various locations. 

 

2. Projecting changes in the size of each enrollment group from 2014‒2018. Projection methods 

are specific to the enrollment group, though often rely on parameters and assumptions 

common to several groups (see Simulation of ROI section below for more information).  

 

Assumptions and Methodology 

 

It is important to note that enrollment groups are a necessarily simplified version of the State’s health 

care economy. In the model, individuals belong to only one enrollment group, when in reality people 

sometimes have access to multiple sources of payment and move frequently between enrollment 

groups. The CEEM therefore represents an estimate of average expenditures during the year for each 

enrollment group. A main focus of the model is to distribute expenses across the State is to make sure 

total enrollment figures match the population and that growth in enrollment matches the projected 

growth in population.3 

 

The designation of plan type also constitutes a significant simplification of the real health care 

economy. As mentioned above, our methodology includes categorizing plan types into three basic 

categories: 1) FFS; 2) managed care; and 3) VBR. For the purposes of analysis, the FFS plans include PPO 

plans, since most PPOs have minimal if any managed care component. The managed care category 

includes a large number of different types of plans with varying levels of active management. The VBR 

category consists of managed care plans that have the following characteristics: 

                                                           
3
 Because of Utah’s high fertility rate, Utah’s age distribution in recent years has been remarkably stable.  Because 

of this, changes in expenditures due to an aging population over the 5 year window we are analyzing are not 

incorporated in this analysis. 
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• Providers have at least some risk-based reimbursement for serving a defined population  

• Coordinated care 

• Compensation based, at least in part, on provider adherence to quality of care metrics 

 

The State’s plan is to reform payment systems so that more Utah lives are covered by VBR. Some of the 

savings from this plan will result from people moving into VBR-payment plans. But significant gains can 

also be made from efforts which move people away from traditional FFS plans into managed care 

plans, even if they do not fully qualify as VBR plans. 

 

The model is also calibrated to match total expenditure levels for the State as a whole, as reported by 

CMS. While enrollment levels across different insurers are tracked quite closely by the State and 

published in the Insurance Department’s annual report, expenditures are not similarly available at the 

state level. As such, we use state-level expenditures when available (such as for Medicaid and CHIP), 

and federally reported numbers for Medicare. Private expenditures are not based on a summation of 

data from private insurers and providers because such data are not publicly available. Instead, gross 

expenditure data in the private market are estimated as the total health care spending in the State (as 

reported by CMS) minus the publicly-funded expenditures.4  

 

A complete listing of data sources and a description of methods is provided in the Technical Appendix.  

In estimating the baseline model, multiple data-related limitations are present. The first of these is a 

lack of public micro-level data for Utah. Since 2007, Utah has been collecting data into APCD. Data in 

the current APCD are not complete enough to estimate total spending for specific enrollment groups. 

Furthermore, there is not currently a person-level identifier that can be used to create total persons 

covered in each plan type. And the APCD captures primarily billed amounts rather than actual 

expenditures.  

 

A key part of our analysis is allocating expenditures across managed care and FFS plans. To accomplish 

this, the Medical Expenditure Panel Survey (MEPS) is used, which allows us to predict the ratio of 

spending across plan types for each payer group (Medicare, Medicaid, and Private Spending). Total 

expenditures are divided across plan categories in the State based on regression estimates (see 

Technical Appendix) and using Utah-based demographic data from the Behavioral Risk Factor 

Surveillance System (BRFSS). While the BRFSS data for Utah is a valuable source of data, it does not 

contain expenditure data. It can, however, be used as a source for the number of uninsured in the State 

and participation in different types of plans.  

 

 

                                                           
4
 It is important to note that is calculation provides an estimate of private market costs and does not capture 

100% of total funding. For example it does not explicitly account for other payment sources, such as local public 

health programs, behavioral health, corrections and charitable care. However, it does provide a reasonable proxy 

for this report. 
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Results 

 

The results of the CEEM’s estimations are shown in the following two figures. Figure 4.1 contains 

enrollment figures for each enrollment group and Figure 4.2 contains expenditure levels in per member 

per year (PMPY) averages for each enrollment group.  
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Simulation of ROI 
 

Interventions to the state health care system should result in shifting enrollments and expenditures 

away from baseline trends over time. For each enrollment group, a set of cost shifters are identified 

and applied to the baseline trend for each enrollment group. The net savings from these cost-shifters, 

or interventions, is the difference between that new, intervention-induced curve and the baseline 

expenditure curve. Savings accumulate over time if the interventions lead to persistent differences 

from baseline levels.  

 

The CEEM ultimately allows for the estimation of savings that result from two important consequences: 

1) people moving between enrollment groups; and 2) the expenditures associated with one or more 

enrollment groups changing.  

 

Conceptually the procedure for calculating the Subaims’ impact on expenditures using the CEEM 

includes the following steps: 

 

1. Projecting baseline expenditures in the State for each enrollment group if no health system 

reform takes place and aggregate those expenditures to the sub-population level for the years 

2014‒2018. (This is the baseline model, discussed above.) 

2. Projecting the movement of the population between enrollment groups as a result of achieving 

the Subaim.  

3. Projecting any change in per-person expenditure within each enrollment group as a result of 

achieving the Subaim.  

4. Calculating the total expenditures across each sub-population as a result of achieving the 

Subaim. 

5. Calculating the increase or reduction in expenditures for each sub-population in terms of 

PMPM as a result of achieving the Subaim. 

6. Calculating the total ROI of accomplishing the Subaim for the entire State. 

 

A mathematical presentation of the calculation of ROIs makes the conceptual process discussed above 

more explicit. The following terminology is used, where each value is indexed by enrollment group j: 

and year t: 

 

• Njt: The number of people in a group (See Table 1) 

• Ejt: Expenditures in each group on a PMPY basis (See Table 2). 

• �it: Enrollment adjustment factor 

• Bjt: Total Expenditures for each group in a year 

• δijt: The amount expenditures are shifted for each group due to the jth cost-adjustment factor  

• Ck: The budgetary cost of pursuing the Subaim k (assumed to occur in year 0) 

• ρ: The annual discount rate 
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Cost-adjustment factors (δijt) are developed as part of our analysis to model how interventions affect 

the overall Subaim. Each Subaim is associated with one or more adjustment factors used to capture 

costs. Each adjustment factor represents the amount that different interventions (or components of 

interventions) are assumed to shift baseline expenditures. Enrollment adjustment factors (�it) 

represent the movement of people into enrollment groups. For instance, over time individuals move 

from FFS plans into managed care plans, or the plans they are in adopt characteristics that would 

classify them as managed care. 

 

The trend in enrollment numbers by enrollment group is given as: 

 

��� = �1 + ���	��
���
 
  

Baseline Expenditures are:  

��� = ������ 
 

And net savings in a given year for each enrollment group is given by the product of the baseline 

expenditures and the cost-adjustment factors: 

 

��� =��1 − ����	���
�

 

 

The return from investing on Subaim k is calculated in present value terms as: 

 

���� =
1
�������

��

1 + �
�� 

 

In summary, the ROI is calculated as the net savings that result from system reform divided by the cost 

to the State of implementing the reform or the net savings per dollar spent by the State.5 These savings 

are calculated, summed, and reported for each enrollment group in the model on a 3-year and 5-year 

basis (see Section V).  

 

Calculating ROIs for sub-populations, such as those on Medicare, is a simplified version of the formula 

above where only enrollment groups within the Medicare system are considered and costs of the 

interventions are scaled to incorporate those that can be attributed to that population. Investment 

costs are funds allocated by the State to the ROI. For analytical simplicity, we assume that these costs 

are in present value terms. 

 

                                                           
5
 As noted in the Limitations section, we incorporate here only State spending as part of the Innovation Plan—not 

other spending by the state or spending by other parties. 
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A Simulation-Based Method 

 

The process described above can be used to obtain point estimates of ROI, which is the primary goal of 

the analysis. However, given the uncertainty associated with forecasting the ROI of the proposed 

interventions at this time, a more useful exercise is to report the results of the analysis in a simulation 

framework, where key parameters—which are the enrollment-adjustment factors (�it) and the cost-

adjustment factors (δij)—are allowed to vary with a defined range. A central part this work involved 

informing our judgments about reasonable ranges for the key parameters in the model (see 

Intervention Effectiveness section below and Section VI for more detail). 

 

There are multiple uncertainties involved with estimating future health care costs. First, because of the 

lack of Utah-specific projections, the baseline expenditure model used in the analysis is a function of 

recent state-level cost trends that grow at rates forecasted by CBO and CMS (depending on the 

enrollment group). Our baseline model projections also incorporate, where possible, changes in federal 

and state policy, such as reforms to the state Medicaid system and the impact of the ACA.  

 

Second, there is neither sufficient data nor sufficient scientific knowledge to determine with precision 

the effect the State’s interventions will have on future expenditures. This is because forecasting future 

expenditures is always complex and highly uncertain as well as because the SIM process is about 

developing new approaches (approaches for which there are many promising ideas but relatively little 

scientific evidence).  

 

Assumptions and Methodology 

 

As noted above, we identify a set of cost-adjustment factors that are influenced by the interventions 

and then, based on the literature and our own estimation methods, identify a reasonable range of 

values for those parameters. This range includes a specification of minimum and maximum effects, as 

well as our judgment of the modal value.  

 

Once the parameter ranges have been identified, we conduct a Monte Carlo simulation to determine 

the distribution of net savings. This consists of taking a series of random draws from the parameter 

distributions for each δijt. Each random draw results in a shift in the baseline trend and a net savings 

value that can be calculated for each enrollment group. We perform 100,000 replications of this 

process and derive from it a distribution of 100,000 values for the ROI associated with each Subaim. We 

report the mean of the distribution as our primary point estimate of ROI, but also include percentiles of 

the savings distribution that results from the Monte Carlo process.  

 

Complete details on the adjustment factors simulated in the model are provided in the technical 

appendix. In each case, we apply a triangle distribution, which is a common distributional assumption 

used in simulations when only limited or no sample data is available. It allows the specification of 

minimum, maximum, and modal values without requiring more specific distributional knowledge, such 
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as the standard deviation. The simulations are conducted using the Crystal Ball software package, the 

industry standard for spreadsheet-based simulation tools. 

 

In sum, the reported ranges from the Monte Carlo simulation analysis allow a large number of 

uncertain parameters to be summarized in a single distribution of likely outcomes. This is a highly 

flexible and highly adaptable process. Assumptions about the cost-shifting parameters can be easily 

modified as new evidence becomes available and the distribution of savings is re-estimated. It also 

mitigates the highly uncertain nature of the forecasting process. The relative importance of different 

cost-shifting parameters can be easily determined by examination of the distribution of net savings that 

results from the simulation process.  

 

Intervention Effectiveness 
 

As directed by the UDOH, the main purpose of the financial analysis is to assess how achieving the 

Subaims will result in health care savings. But a related goal of the analysis is to provide critical 

feedback to State policymakers on the role that the specific interventions will have with respect to 

accomplishing the plan’s Aims. As such, the analysis includes a qualitative assessment of the 

interventions based on how they will alter the incentives and information in the system (and hence the 

economic outcomes).  

 

 A thorough review of existing research on the effectiveness of the different interventions and the likely 

impacts that they will have was also conducted. To the extent possible, the analysis assesses the 

magnitude of the effects of each intervention on the Subaim; those assessments inform the range of 

values estimated for Subaim effectiveness that are incorporated into the simulation methodology (see 

Section VI for more detail). Independent assessments of the costs for each intervention in the plan are 

not provided in this analysis. 

 

 

V. ROI Results 
 

The projection model forecasts a level of spending for each Enrollment Group each year. The difference 

between this projected level and the baseline trend is the net savings in a given year. We discount 

these savings at a 3% rate and then sum them over periods of 3 years and 5 years to calculate net 

present values (NPV). The net savings are presented in three ways: 

 

• Per-capita savings:  This is the simple NPV for the Subaim as a whole. The NPV is calculated for 

each enrollment group. 

 

• ROI:  These are the net present value of returns that have been divided by the stated budgeted 

expenditures for each Subaim. According to the Innovation Plan, the planned cost of Subaim 
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1.3 is $4.085 million, and the planned cost of Subaim 2.1 is $2.1 million. These values are 

divided proportionally across the enrollment groups.  

 

• Annual percentage savings:  This reflects the present value of net savings in terms of the annual 

percentage reduction from the baseline trend. 

 

Each of these measures relies on the same projected savings for each year; thus, the three measures 

are different ways of presenting the same net savings figures. Additionally, because health care is a 

multi-billion dollar industry in Utah, small changes in planned costs (which are just a fraction of that 

total) have very large effects on estimated ROIs. Similarly, while the percentage savings may appear to 

be small, because total spending is so large, even small percentage reductions in expenditures can 

result in total savings that are significantly greater than the costs of implementing the Subaim.  

 

In general, the analysis shows savings are much larger in the 5-year timeframe than the 3-year 

timeframe. This is because the simulation model assumes that the initial year (2014) will be primarily 

devoted to continued development and implementation of the plan, and year two will involve only 

small savings. It is only the third year that significant reductions in savings are allowed to occur. 

 

Also, it is important to stress that the simulation results are highly sensitive to the parameters of the 

model. Alternative sets of assumptions will yield different, sometimes significantly different values. The 

simulation parameters and their distributions are given in the Technical Appendix, as is more detail on 

the distribution of savings. 

 

Summary of Net Savings: Subaim 1.3 (VBR) 
 

The interventions targeted at moving the State towards 80% of covered lives in a VBR environment 

have the potential for significant savings for the State.6 Figure 5.1 represents the simulated distribution 

of the 5-year NPV for four of the major sub-populations: Medicare, Medicaid, Dual-eligible, and private 

plans. 

 

                                                           
6
 As noted in the limitations section, we incorporate here only State spending as part of the Innovation Plan—not 

other spending by the state or spending by other parties. 
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Figure 5.1: 5-Year NPV, Subaim 1.3 (VBR) 

 

The notable characteristics of these simulated distributions are that they are significantly positive and 

high variance. In other words, the dominant share of potential outcomes has positive savings. This is 

true for each of the populations (and for the total population as a whole, which includes all payers).  

 

The variance of outcomes is wide as well. This is not surprising because of the highly uncertain returns 

from the proposed interventions. The distributions are based on plausible values, but the wide variance 

of outcomes reveals the uncertainty associated with intervention effectiveness (for more information 

see Section VI). The savings for dual-eligible individuals is particularly wide, which reflects the high 

baseline costs associated with this group.  Figure 5.2 summarizes each of the three net savings 

measures used in this report. 

 

Figure 5.2: Net Savings Over 3-Year and 5-Year Periods, Subaim 1.3 (VBR) 

Per-capita Savings ROI % Saved Annually 

3-yr 5-yr 3-yr 5-yr 3-yr 5-yr 

Population Mean Mean Mean Mean Mean Mean 

Total $332 $1,151 239 827 1.6% 3.2% 

Medicare $287 $1,066 207 766 1.0% 2.0% 

Medicaid $256 $949 184 682 1.0% 2.1% 

Dual-Eligible $1,589 $5,435 1,142 3,905 1.6% 3.1% 

CHIP $48 $182 34 131 0.7% 1.5% 

Private $363 $1,232 261 885 1.9% 3.8% 
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As indicated in the table, it is expected that the State will save an average total of $332 per person over 

a 3-yr period (or roughly $110 per year, per person). The highest potential gains are, naturally, among 

those with the highest level of spending—those eligible for both Medicare and Medicaid. After five 

years, the State is expected to save an average of $1,151 per person. 

 

Summary of Net Savings: Subaim 2.1 (POLST) 
 

The distribution of net present values for a wider adoption of Advance Directives and POLST orders is 

given in Figure 5.3. 

 

Figure 5.3: 5-Year NPV, Subaim 2.1 (POLST) 

 

This Subaim has markedly different distributions of savings than Subaim 1.3. We note three important 

features of these results below. First, the mean value for all groups is small. As discussed in Section VI, 

there is little evidence for positive effects of end-of-life orders and the range of reported estimates is 

small. This is particularly true in low-spending states with low intensity of end of life, both of which 

describe Utah. Second, the mean effect and the variance differ across groups. The effect of achieving 

this Subaim is most noticeable in the Medicare distribution, but this group also has the widest range of 

effects. Third, the distribution shows significant ranges of negative returns. While those are not the 

most likely effects, they are possible. 

 

It is likely that the effects in the Medicare population are stronger because the mortality rate is much 

higher among the Medicare beneficiaries, not because cost-savings per death are greater or that POLST 

orders are more effective for this group. Indeed, the percentage reduction in costs per death is 
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assumed to be higher in the younger age groups. However, death is much less common for those under 

age 65. These results are further augmented by the youthfulness of Utah’s population. Cost ratios 

between end of life and other health care costs were calibrated using national ratios, but Utah-specific 

mortality rates were applied to calculate the results. 

 

Figure 5.4: Net Savings Over 3-Year and 5-Year Periods, Subaim 2.1 (POLST) 

 

Per-capita Savings ROI % Saved Annually 

3-yr 5-yr 3-yr 5-yr 3-yr 5-yr 

Population Mean Mean Mean Mean Mean Mean 

Total $4 $7 4 7 0.01% 0.01% 

Medicare $20 $34 21 36 0.07% 0.07% 

Medicaid $1 $2 1 2 0.00% 0.00% 

Dual-Eligible $3 $5 3 6 0.00% 0.00% 

CHIP $0 $0 0 0 0.00% 0.00% 

Private $1 $2 1 2 0.01% 0.01% 

  

As indicated in the Figure 5.4, it is expected that the State will save an average total of $4 per person 

over a 3-yr period (or roughly $1.33 per year, per person). 

 

It is quite possible that the new generation of POLST orders will have a greater effect on end-of-life 

care than has occurred through previous efforts, but this has yet to be demonstrated. The modest 

effects seen for this Subaim reflect those previous experiences. More effective interventions in the 

future may push savings into the upper range of the distribution. 

 

 

VI. Analysis and Assessment of Specific Subaims 

 

Levers for System Change 
 

Health care reform interventions are only successful if they lead to behavioral changes in actors 

participating in the health care system: consumers, employers, providers, and payers. As such, the 

success of interventions can be evaluated in terms of how likely they are to change behavior, and 

through which pathway. 

 

As noted above, the development of parameters used in the financial analysis model involves assessing 

the relative impact of the different interventions used to accomplish the Subaims. As part of this 

assessment, we analyzed the levers accessed by each of the interventions.  Five fundamental levers 



 

pg. 25 
 

have been identified that effect behavior within the health care system. Specific actions (expenditure 

or policy changes) have the effect of pulling one or more of these levers: 

 

• Lever 1: Provide Information and Training. The State has the ability to collect health care 

industry information and share it with participants. It can also provide training to participants. 

Oftentimes markets provide information and training without government action, but in the 

case where markets fail to provide transparent information, government actions can perform a 

crucial role. Governments can also require the public release of privately held information (see 

Lever 5 below). 

 

• Lever 2: Facilitate Coordination. Sometimes coordination by industry competitors can lead to 

various forms of collusion and even violation of ant-trust laws, but other types of coordination 

benefit both the health care system and consumers. Governments can facilitate coordination 

by convening stakeholders and providing forums for discussion. 

 

• Lever 3: Exert Market Pressure. Governments take a variety of actions that affect markets, 

including the purchase of goods and services. Government is already heavily involved in the 

provision and purchase of health care, which heavily influences quantities and prices in health 

care markets. The provision of new information (Lever 1) can promote transparency in the 

health care market place, which facilitates market competition and exerts downward pressure 

on prices. 

 

• Lever 4: Establish Voluntary Standards. In most industries, there are common standards that 

promote efficiency for the industry as a whole. Sometimes these standards are developed 

through natural market forces, but governments can also take an active role in establishing 

standards, such as a common set of health care quality metrics. 

 

• Lever 5: Enact and Enforce Regulations. Changes in legal requirements are the most direct way 

to change behavior. While the Utah State Innovation Model Plan does not include new 

regulations, the State’s health care system is being influenced by many changes mandated by 

the ACA and other State health care reforms, including the creation of the APCD. 

 

 

Analysis of Subaim 1.3 
 

Value-Based Payment and Reimbursement Systems: Definitions and Key Elements 

 

Defining value-based payment and reimbursement systems is crucial for the implementation of Subaim 

1.3 and its associated interventions. Developing baseline estimates in terms of moving toward the goal 

of 80% of covered lives in VBR plans requires a strict definition for what qualifies as VBR. Unfortunately, 

no such definition has been widely conceded by health care experts in government or industry. At best, 
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we can identify certain elements of value-based payment methods and define a general philosophy for 

what value-based payment seeks to accomplish. 

 

VBR strives to reward value as opposed to volume in health care. Four elements may contribute to that 

goal: 

 

1. Coordinated Care. As discussed previously, managed care systems provide a mechanism by 

which utilization can be better matched to patient needs. Gatekeeper physicians act as 

efficiency agents, ensuring that all treatments are merited and efficient in reaching positive 

health outcomes and patient satisfaction. 

 

2. At-Risk Contracting. Providers should bear some risk in order for payment reform efforts to be 

realized. As providers bear financial risk for the health care decisions they make with their 

patients they are incentivized to reduce waste and increase efficiency. 

 

3. Defined Population.  Risk should be attached to a defined population. Providers are in a better 

position to manage care and costs across a population than with individual patients. 

 

4. Quality Based Payment Rates.  The 1990s HMO model was met with public fear that doctors 

would no longer be making medical decisions for their patients. It is critical that VBR reforms 

avoid eliciting such fears. As providers are incentivized to lower costs through at-risk 

contracting arrangements they must also be incentivized to maintain or increase care quality. If 

payment rates are based, at least in part, on quality metrics, providers are incentivized to 

balance cost savings and quality of care. 

 

The Cost-Effectiveness of Traditional Managed Care 

 

A significant part of the financial gains from the State Innovation Plan will occur from moving people 

into traditional managed care plans. This movement generates gains even without more recent 

innovations in health care delivery, such as the adoption of quality metrics.  

 

Numerous studies conclude that managed care results in decreased health expenditures relative to FFS 

or traditional health plans. Some of the estimated results are quite substantial. In Hellinger’s 1996 

review of studies comparing managed care and FFS, almost all the studies reviewed (including 

randomized trials, same-disease studies and same-physician studies) found significantly lower spending 

and utilization under managed care.7 A 1987 study of the RAND health insurance experiment, which 

randomly assigned patients to HMO or FFS providers, found that spending was 28% lower and days in 

the hospital were 41% less for patients assigned to an HMO.8  

 

                                                           
7
 Hellinger 1996. 

8
 Manning et al.1987. 
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A study published in 1989 compared persons randomly assigned to a health plan either with or without 

a gatekeeper to specialists. Gatekeepers shared in surplus or were held partially responsible for deficits 

from an individual risk sharing account based. Cost of enrollees in gatekeeper plans were 6% less than 

for non-gatekeeper plans.9 A 1987 study published in the journal Pediatrics, examined data from a trial 

that randomly assigned physicians in a pediatric clinic to receive a fee per visit or a capitated PMPM 

payment. Physicians paid on a fee per visit basis had 22% more visits per patient than physicians paid 

on a PMPM basis.10 Not all studies reveal positive results, however; in a 1969 trial that randomly 

assigned employees from three companies to an HMO or FFS plan, hospital use for HMO enrollees was 

lower but ambulatory care was higher, with a slightly higher cost of care for HMO enrollees.11 

 

Several studies attribute differences in spending to lower reimbursement rates by managed care plans. 

A 2000 study in the Rand Journal of Economics that compared the treatment of heart disease in HMOs 

and FFS insurance plans found that the HMOs had 30% to 40% lower expenditures with nearly all the 

spending differences attributable to lower unit prices (little difference in treatments or health 

outcomes).12 A 2004 study by health economists Polsky and Nicholson found the large differences in 

expenditures between HMO and non-HMO plans were largely attributed to relatively low provider 

reimbursement rates paid by HMO plans.13 In a 2003 study utilizing MEPS data, researchers at the 

Urban Institute found that, after adjusting for risk, if the average privately insured low-income adult 

were switched to Medicaid coverage, spending would be 7% or 16% lower (depending on whether 

utilization rates were estimated jointly or separately for the privately insured and Medicaid recipients), 

while switching a low-income adult from Medicaid to private insurance would result in an 18% or 40% 

increase in spending. The researchers attributed most of the change in expenditures to differences in 

provider payment rates.14  

 

Managed care has also been found to create cost savings by reducing hospital costs, specifically by 

discouraging the acquisition of new technologies. A 2008 study published in the Journal of Health 

Economics concluded that managed care had a negative impact on hospitals’ adoption of new 

technology, especially less profitable technology. They also found that an increase in the managed care 

market share leads to long-term reductions in medical cost growth.15 Economists Cutler and Sheiner 

found, in their 1998 study, that HMOs reduced hospital cost growth by reducing acquisition of new 

technologies, suggesting that HMOs had the potential to reduce the long-run growth of medical 

spending.16 

  

Several studies examined the potential cost savings of managed care within Medicaid. In 2006, The 

Lewin Group synthesized 14 studies on the savings achieved when states implemented Medicaid 

                                                           
9
 As cited in Hellinger 

10
 Hickson, Altemeier, and Perrin 1987.  

11
 Perkoff, Kahn, and Haas 1976; Perkoff, Kahn, and Mackie. 1974.  

12
 Cutler, McClellan, and Newhouse. 2000.  

13
 Polsky and Nicholson 2004. 

14
 Hadley and Holahan 2003/2004. 

15
 Mas and Seinfeld 2008. 

16
 Cutler and Sheiner 1998. 
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managed care programs.17 Researchers concluded that nearly all studies demonstrated a savings from 

the managed care setting, with estimates of savings ranging from 2% to 19%.18 Many studies showed 

noteworthy savings with respect to the SSI-related population, inpatient utilization, and pharmacy 

costs. For example, a California study found that the rates of preventable hospitalization were 38% 

lower in managed care than in FFS plans for the Temporary Assistance for Needy Families (TANF) 

populations and 25% lower in managed care for SSI populations.19 And a comparison of drug costs for 

the TANF population in multiple states found that the PMPM cost of drugs in the managed care setting 

was 10% to 15% lower than in the FFS setting.20 

 

However, a 2013 study published in the Journal of Policy Analysis and Management found that a large 

increase in the percentage of Medicaid recipients enrolled in HMOs during the 1990s and 2000s did not 

reduce Medicaid spending nationally, and may have even increased Medicaid spending, particularly for 

risk-based HMOs. However, the findings did suggest that for states with relatively generous Medicaid 

reimbursement (compared to private reimbursement); shifting to managed care did achieve cost 

savings.21 

 

Finally, a 2013 study by Maxim L. Pinkovskiy of the Federal Reserve Bank of New York estimated that 

the managed care “backlash” of the 1990s, which restricted HMOs use of cost-cutting measures, 

increased the U.S. health care share of GDP by 2 percentage points (relative to no backlash). This 2 

percentage point increase accounts for much of the growth in the health care share of GDP since the 

health care cost growth stagnation of the 1990s.22 

 

A New Focus on Value 

 

By moving to a VBR system, Subaim 1.3 targets problems associated with volume-based payments. As a 

fundamental goal, the Subaim seeks to realign payment and value, defined by both cost and quality of 

care. By shifting the incentive from volume to value, Subaim 1.3 hopes to reduce or maintain costs 

while increasing quality of care across the State. 

 

The problems associated with volume-based payment systems have been thoroughly documented.23 

Research suggests that increased services or increased expenditures do not necessarily increase health 

care outcomes.24 As such it is crucial that VBR innovations lead to better alignment between cost and 

quality of care.  

 

Several payment models have recently been piloted across the country with mixed results. A 2009 

study in the Journal of the American Medical Association investigated the effect of care coordination 

                                                           
17

 The Lewin Group 2004. 
18

 Ibid. 
19

 Center for Health Care Strategies 2004. 
20

 The Lewin Group 2003.  
21

 Duggan and Hayford 2013. 
22

 Pinkovskiy 2013.  
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 Baicker and Goldman 2011; Robert Wood Johnson Foundation 2013. 
24

 Fisher et al., 2003. 
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on hospitalization, quality of care, and health care expenditures.25 Researchers conducted randomized 

trials using 15 coordinated care programs in which eligible Medicare patients were assigned to a 

control group (usual care) or a care coordination treatment group. The results concluded that “Viable 

care coordination programs without a strong transitional care component are unlikely to yield net 

Medicare savings. Programs with substantial in person contact that target moderate to severe patients 

can be cost-neutral and improve some aspects of care.” (p.603) 

 

A 2012 working paper by CBO also showed mixed results. The CBO evaluated four Medicare 

demonstration projects on value-based payment and found that only one program showed any 

significant savings to the Medicare program.26 

 

Other studies have shown small to modest gains to value-based payment reforms. A 2006 literature 

review by The Lewin Group suggests that Medicaid managed care reforms (a step toward VBR) yielded 

small but measureable savings. 

 

Because of the mixed literature on the returns to VBR system reforms, it is critical that the 

interventions in Subaim 1.3 are evaluated not only in terms of their acceleration of the proliferation of 

VBR health plans, but also for their effectiveness in reaching the ultimate aims of reducing costs and 

increasing quality. 

 

Summary of Intervention Effectiveness 

 

In the following subsections we discuss each of the 4 interventions related to Subaim 1.3. Each 

intervention is assumed to reduce the obstacles that create barriers to reaching the goal of 80% of 

covered lives in VBR plans. The five levers discussed on page 25 act as the mechanisms through which 

each intervention is expected to cause change in the system. The following matrix illustrates the levers 

that each intervention is expected to impact. 
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 Peikes et al. 2009 
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 Nelson 2012. 
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Figure 6.1: VBR Interventions Effectiveness Matrix 

 

 INT 1.3.1   

VBR 

Comparison 

Test 

INT 1.3.2  

Standardized 

Value Metrics 

INT 1.3.3   

All Payer 

Claims 

Database 

INT 1.3.4 

Data Use and 

Technical 

Support 

Provide Information 

and Training 
X  X X 

Facilitate 

Coordination 
 X X X 

Exert Market 

Pressure 
X  X  

Establish Voluntary 

Standards 
 X X  

Enact and Enforce 

Regulation 
  X  

 

 

Intervention 1.3.1 – Establish a test comparing VBR systems by recruiting three groups of payers 

and/or providers using different VBR systems.   

As the State seeks to create an environment in which VBR systems can flourish it will be important to 

identify the models that most effectively reduce costs and maintain or increase quality. The following 

sections outline several VBR reform efforts that have been piloted across the country. 

 

Patient-Centered Medical Homes.  Several studies have shown that patient centered medical 

homes reduce expenditures and improve quality. A medical home model in rural northeastern 

Pennsylvania found a 7.1% savings in medical expenditures.27 A health plan in Flint, Michigan 

showed that increased access to primary care reduced emergency department visits (51%) and 

hospitalizations (15%).28 Other studies range from 1.5%29 to 14.5%30 for individual populations 

served by medical home programs. 

 

Bundled Payment.  Bundled payment systems strive to incentivize providers to collaborate 

across specialty areas to reduce the wide variation in costs for specific episodes of care. One 

study showed that some inpatient procedures varied in costs by between 49% and 103%. The 

researchers concluded that bundling payments would reduce this variation and thereby yield 

“sizeable savings.”31  
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Estimates suggest that if Medicare reimbursement rates were set to bundle at the median cost 

for 17 specific episodes of care, the system would save $4.7 billion annually.32 Medicare 

demonstration projects showed a 10% reduction in costs for coronary artery bypass graft 

procedures due to bundled payment systems,33 as well as hospitals savings between 2% and 

23%.34 Other Medicare demonstration projects have shown that bundled payment 

arrangements result in savings not only to the payer but also to the providers and consumers.35 

 

Accountable Care Organizations.  ACOs are a relatively recent innovation and little empirical 

evidence exists today that broadly substantiates their value in terms of cost reduction and 

quality improvement. However, several pilot programs suggest positive returns to the ACO 

model. CMS has estimated that Medicare Shared Savings Program will save of half a billion 

dollars between 2012 and 2014.36 A study of a pilot ACO program in Maine showed evidence of 

substantial cost reductions coupled with improved health outcomes measures. During the 

observation period, savings from $33.77 PMPM in 2009 to $73.91 PMPM in 2011 were 

achieved, while acute admission rates, total acute days, and emergency department visits fell.37 

Other private and public ACO pilot programs have realized savings ranging from 2–3% 

reductions in PMPM costs.38 

 

Further evidence suggests that ACOs are associated with lower utilization rates. A study of 

Arizona’s Mercy Care Plan for dual eligible patients showed that, after adjusting for health risks, 

Mercy Care patients experienced 43% fewer days in the hospital, 21% fewer readmissions, and 

9% fewer emergency department visits than their peers in FFS programs.39 

 

As VBR models increase in use it is critical that Utah quickly identify and encourage the most effective 

VBR options. By allowing several systems to mature simultaneously rather than mandating a particular 

type of VBR system, intervention 1.3.1 will accelerate VBR adoption across the State, particularly in the 

private sector where policy influence is less direct. The follow is a discussion of the levers this 

intervention will impact to effect this acceleration: 

 

Lever 1: Providing Information.  Fundamentally, establishing a test for VBR systems is about 

providing the necessary information for relevant parties to adopt VBR reforms. Hesitance by 

providers and plans to immediately adopt these reforms stem from the fact that  no best 

practices on VBR system administration yet exist. Establishing three VBR pilot programs within 

the State will allow other health plans to observe the lessons learned and tailor new VBR 

efforts to the individual needs of the providers and consumers they serve. New information 

about system effectiveness will provide motivation for adoption of future VBR systems. 
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Lever 3: Exert Market Pressures.  As VBR systems reveal their merits through pilot programs 

within the State, it is assumed that competing plans will feel pressure to implement similar 

systems. Cost savings to the system will be attractive to payers and consumers, and improved 

quality metrics will be attractive to consumers and providers. These revelations will encourage 

plans to shift away from FFS plans and toward VBR plans. As more covered lives are shifted into 

VBR settings and the patient pool expands, the risk to providers will decrease, placing 

downward on PMPM prices. 

 

Intervention 1.3.2 – Value metrics:  Convene a group to formulate a set of outcome metrics that can 

be used to determine value in health care (value = quality/cost), which can be measured by data 

collected from payers or providers. 

A critical obstacle for engaging providers in VBR contracts stems from the fact that quality metrics are 

not standard across payers. While a provider may be compensated for increasing a particular metric by 

one payer, they may be simultaneously penalized for the same movement by another payer. In order to 

mitigate these concerns and encourage providers to engage in at-risk contracting, physicians must feel 

confident that their practices can be standardized in a way that benefits them across payers. 

 

The issue with standardizing quality metrics is that scores of metrics are currently used to measure 

quality of care. Identifying the most effective measures and sharing those finding across payers will 

help to encourage standardization.  

 

A vast literature on a wide variety of quality measures focuses on the gains to quality of care due to 

standardized measures. The National Quality Measures Clearinghouse (NQMC) of the Agency for 

Healthcare Research and Quality (AHRQ) has diagramed a framework for categorizing measures that 

could potentially be used as a guide for framing the conversation around quality measures in VBR 

contracting.40 An in-depth review of the hundreds of potential quality measures is beyond the scope of 

this report. However, we include a brief investigation of a single measure type, patient satisfaction, as 

an example of the complexity involved in examining the merits of quality measures.  

 

Patient Satisfaction.  There are several theoretical arguments for why improving patient 

satisfaction is beneficial to both providers and consumers. Decreased medical malpractice,41 

reduced employee turnover,42 and patient/client loyalty43 have all been associated with higher 

patient satisfaction ratings. These findings have led to a number of private and public payers 

incorporating patient satisfaction into their payment contracts with providers.44  

 

Little research exists that directly connects patient satisfaction with lower expenditures. An 

internal preliminary analysis of the 2011 MEPS dataset suggests the relationship may not exist 
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at all. The MEPS dataset contains a general measure of patient satisfaction taken from the 

AHRQ’s CAHPS (Consumer Assessment of Healthcare Providers and Systems) project. On a scale 

of 1 to 10, the median score given by MEPS respondents was 8 or 9, with most people 

answering between 7 and 10. Regression analysis of the data suggests that patient satisfaction 

does not have a consistent association with expenditures. For Medicare and Medicaid, the 

MEPS model showed no significant relationship between patient satisfaction and spending. For 

the private market, the MEPS data suggest that increasing a patient satisfaction measure by 1 

point on the CAHPS scale actually increases spending about $450 a year (between $204 and 

$695). Details may be found in the Appendix.  

 

The MEPS analysis, however, is slightly dated and exists primarily in a non-VBR setting. There is 

some hope that when patient satisfaction is directly connected to reimbursement rates, 

physicians and providers will adjust practices in cost saving ways as suggested by previous 

literature. The materialization of these savings is likely to occur at a macro level rather than at a 

per patient or per episode level. 

  

By convening a group of relevant stakeholders and charging the group with identifying key metrics that 

measure value, intervention 1.3.2 can overcome the obstacles that may result from having varied 

metrics used across VBR payers. The intervention will facilitate coordination between providers and 

multiple payers and encourage voluntary standards for quality metrics. The following is a discussion of 

the levers this intervention will impact to effect this acceleration:   

 

Lever 2: Facilitate Coordination.  The group of stakeholders charged with identifying value 

metrics that work will bring together groups with desperate interests in a manner that 

facilitates coalescence. The parties mutually benefit from standardized quality metrics, but 

they need motivation to begin the process of coming together on these terms. This 

intervention provides the needed forum for these discussions to take place. 

 

Lever 4: Establish Voluntary Standards.  The goal of the intervention is to provide 

convincing arguments in favor of certain quality metrics serving as standard measures. It is 

assumed that as participating stakeholders adopt these standards, it will become more 

likely that other stakeholders will adopt them as well. The widespread adoption of 

standardized measures will incentivize meaningful change in providers’ behavior. Providers 

will have a clear pathway through which they can maximize their payment and 

reimbursement rates. Clinical practice and administration will adopt quality driven 

measures in order to maximize gains, placing upward pressure on overall care quality. 

 

Intervention 1.3.2 is designed to expound on this type of analysis, substantiate the value of different 

quality metrics, and reduce the current use of hundreds of measures into a meaningful set of metrics 

that best reflect quality of care. Through new information, voluntary standardization, and the adoption 

of meaningful quality metrics, Utah stands to better align value and compensation in the health care 
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market. While the particular financial gains to such an emphasis are not yet known, there is reason to 

qualitatively believe that such gains to the system as a whole are possible.  

 

Intervention 1.3.3 – Accelerate VBR efforts through the use of the All Payer Claims Database (APCD) 

APCDs are a relatively new innovation and vary in composition across states. Ultimately, APCDs are a 

means to provide the necessary information to implement policies and innovations that improve the 

status of health care in Utah. Concrete, quantitative analyses of the benefits of current APCDs are 

limited. However, current qualitative research and comparative analyses of APCDs across the nation 

suggest that a fully operational and properly designed APCD could incentivize higher VBR adoption 

rates by pulling on several of the levers for change. These include: 

 

Lever 1: Providing Information.  The primary role of the APCD is to provide a comprehensive 

source for studying the State’s entire health care system. The resultant data source can be used 

for various system improvement initiatives by government, payers, providers, employers, and 

consumers. 

 

Utah is already using its APCD to better understand the status of its public health system.45 

AHRQ analyzed APCD data to determine the scope and costs associated with adverse drug 

events in Maine and New Hampshire.46 Cost and risk information is essential for establishing 

payment rates for VBR plans and an APCD may be the best and most reliable source for the 

necessary information.47  

 

Lever 2: Facilitating Coordination.  New Hampshire has shown that APCDs can provide a 

valuable medium for evaluating value-based payment and reimbursement reform efforts. For 

example, New Hampshire piloted five commercial ACOs,48 and used claims data from the APCD 

to inform important decisions about them(e.g., whether they could calculate different global 

reimbursement options for various populations). The APCD also serves as an important source 

for cost and quality baselines and allows for patients to be tracked across payers and providers, 

improving coordination of care.  

 

Lever 3: Exerting Market Pressure.  One of the most vaunted potential benefits of an APCD is 

the increased transparency it could bring to the health care market. Transparency has the 

potential to improve health care through lowering prices and improving quality. The basic 

principles of competition suggest that when consumers of health care can compare prices, the 

prices will gravitate towards the marginal cost of the service. Studies have shown that despite 

the relative inelastic demand for health care services by consumers, transparency does 

effectively place downward pressure on prices. These effects are realized by both consumers 

and providers. 
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Consumer Effects. Scholars at the University of Chicago investigated the effect of price 

transparency regulations on health care expenditures across the nation. The research 

used micro data on health care purchases and found that “price transparency 

regulations reduce the price charged for common, uncomplicated, elective procedures 

by an average of approximately 7%.”49  

 

The study also suggested that transparency,50 such as a searchable database on a 

publicly available website, is most effective means to lowering costs in areas where 

competition is high. 

 

These findings are encouraging and suggest that investment in functioning APCDs can 

result in a significant ROI. It is important to note, however, that these returns seem to 

stem from a one-time monotonic shift of the health care cost curve. It is also plausible 

that within a specific state, the effect of transparency on prices may be small or even 

zero. The New Hampshire Insurance Department utilized claims data from 2005 to 

2008 and found no decrease in the growth rate of prices during the study’s time or 

after the implementation of their publicly available price transparency website.51  

 

Provider Effects. There is also evidence that APCD driven public information will 

motivate providers and payers to equilibrate their pricing structures, placing further 

downward pressure on prices. Another New Hampshire study resulted in the 

introduction of benchmarking prices for the Medicaid program.52 Benchmarks allow 

payers and providers to compete in terms of cost and quality, resulting in 

improvements on both dimensions. 

 

Lever 4: Establishing Voluntary Standards.  As a fully operational APCD is developed, and more 

information about the overall health care market becomes available, it is reasonable to 

conclude that payers, providers, and consumers will naturally converge on certain industry best 

practices. The current system suffers from a lack of complete information, making such 

voluntary standardizations difficult or impossible to achieve. The standardization of health care 

quality measures and outcome metrics, as described in intervention 1.3.2, rely on a functioning 

health information network that would be provided by the APCD. Similarly, as consumers 

become more aware of pricing information, price disparity across providers is likely to 

decrease. 
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Lever 5: Enacting and Enforcing Regulation.  Legislation requiring participation in the APCD is 

already in place, and no further legislative rule changes have been envisioned by the 

stakeholders to facilitate achievement of the Subaim. However, some rule-making authority 

may still be exercised by the State as it moves forward with APCD improvements and 

information collection. As improvements in data quality begin to materialize, improved 

research abilities should provide policy makers a valuable resource for informing future 

regulatory change. 

 

Continued maintenance and expansion of Utah’s APCD should provide potential participants with the 

data they need to be successful in a VBR system. It allows providers to compare their costs and quality 

with similar providers across the State, providing insight on how to improve their system and get the 

best possible rate in a VBR system. It also provides payers and providers with the data they need to 

build VBR models with appropriate payment rates (it is important to note, however, that current data 

in the APCD, especially on smaller payers and providers, is too incomplete at this time to provide 

payers and providers with accurate information). 

 

While the positive impact of the APCD on reaching the broad goal of moving to a VBR system is 

significant, the direct impact on cost savings is likely to be small. Working mostly through the market 

pressure lever, we would expect to see very small positive savings. However, large indirect savings are 

possible from the programs that are implemented based on findings achieved using APCD data. 

 

Intervention 1.3.4 – Provide technical support to individuals, small business and public health to 

ensure ability to utilize VBR data and to ensure that new care coordination, case management and 

care transitions codes are fully utilized. 

Individual practitioners and small practices may be less likely to readily transition to VBR plans because 

of costly structural changes.53 These practices may not have the structure in place to accept new types 

of payments, gather or analyze quality data, track patients across providers, or integrate new Medicaid 

and Medicare codes.54 

 

Additionally, individuals and small businesses shopping for health plans may not even be aware of VBR 

plans or the benefits they provide. In order to encourage higher VBR adoption rates these barriers must 

be overcome. Providing technical support to these groups in a variety of forms will impact the following 

levers for change: 

 

Lever 1: Provide Information and Training.  Providing information about VBR plans, their 

benefits, and how to get involved in a VBR system overcomes a significant barrier for 

individuals and small businesses shopping for health plans. Technical support for these groups 

could include an informative website or ad campaign that directs them to the relevant 

information about VBR plans.  

                                                           
53

 Brennen et al. 2009. 
54

 Miller 2009.  



 

pg. 37 
 

 

In addition to information, health care providers may need specific training on VBR issues. A 

recent survey of physicians showed that physicians are dissatisfied with the time they spend 

interacting with health plans.55 It also showed that they spend the smallest proportion of their 

time interacting with health plans on quality data. As quality measures are a key element to 

VBR contracting arrangements, it can be assumed that providers will be required to spend 

even more time and resources interacting with health plans. The apparent resentment toward 

an increase in administrative duties may be overcome by effectively educating providers on 

the benefits of VBR contracting, the procedural and operational implications of VBR, and the 

scope and variety of VBR arrangements that exist in the current market. It may also help them 

find a VBR model that could work best for their practice.56 We expect that effectively training 

providers will reduce the reluctance some providers may feel about adopting the new 

payment models, thereby accelerating the adoption of VBR across the State. 

 

Providers may also need additional administrative training, including training on measuring 

and analyzing data on standardized quality metrics. Additionally, it is critical that providers 

transitioning to a VBR contracting arrangement understand changes in their financial risk.57 

Lastly, providers should be trained on implementing new medical coding protocols and be 

introduced to technology solutions that could benefit their transition.58 

 

Lever 2: Facilitate Coordination.  In a VBR setting, providers often express concerns that 

quality metrics used to judge payment and reimbursement rates vary across health plans. 

Excelling in a particular metric may be rewarded by one plan, while being ignored or even 

penalized by another plan. Coordination between plans and between providers and plans is a 

critical element in successfully designing a multi-payer VBR system. 

 

Training on quality metrics and care transition codes would encourage more consistency 

across plans and providers while also accelerating and facilitating the implementation of VBR 

systems.59 To the extent that technical support will include helping providers obtain health 

information technology (health IT) systems, or train them on the use of these systems, makes 

the sharing of information across providers much easier and relieves some of the problems 

associated with non-standardized quality metrics.  

 

Overall, the effectiveness of this intervention will depend greatly on the type of technical support 

provided and to which groups. Technical support aimed at targeting individuals and small businesses 

purchasing health plans is likely to have a smaller effect than those targeting providers. Purchasers of 

health plans are limited by the types of plans available while providers have more influence on what 

types of plans will become available. If there are fewer providers willing to accept VBR plans, 
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consumers will be less likely to purchase those plans and therefore payers will be less likely to offer 

them. 

 

Choosing which providers will receive technical support is also an important factor. Voluntary 

participation in technical support programs tend to provide help to participants who are most likely to 

transition to VBR. Voluntary participation also means the programs are less likely to encourage the 

most resistant participants. As such, this intervention provides the most benefit to groups already 

moving to VBR that need additional help, rather than facilitating large scale movements. .To target 

potential participants who may wish to participate, but are facing informational or financial barriers, 

programs could limit participants to those who meet a set of qualifications such as practice size or 

demonstrated need. 

 

Analysis of Subaim 2.1 
 

Nationally, 5% of Medicare beneficiaries die each year. Spending on this 5% during the last year of life 

accounts for between 25% and 30% of all Medicare spending.60 This results in per capita spending on 

Medicare decedents that is six times greater than spending on non-decedents.61  

 

Considering the proportion of total spending on end-of-life care, the potential for savings in this 

spending category could be substantial. A small decrease in the cost of end-of-life care could be 

associated with a very large return in terms of real dollars.  

 

It is important to note, however, that in Utah, these savings could be tempered by the fact that Utah is 

a very young state. Total Medicare spending in Utah in 2009 was 14% of total health care expenditures. 

The low figure is driven primarily by the young population. If the national figures hold, total end-of-life 

care from Medicare beneficiaries in Utah could represent between 2% and 5% of the total health care 

system, providing for much more modest gains than other states may realize. But, even with these very 

small numbers, the gains for decreasing spending on end-of-life care should yield a positive return. 

 

Many advocates argue that end-of-life directives are a quality of care effort rather than a cost 

reduction initiative. Therefore, it is important to consider the effects that end-of-life interventions have 

on quality as well as costs. Research indicates that patients’ preferences for end-of-life care are rarely 

ascertained correctly or observed accordingly.62 In this section we discuss some of the implications of 

increasing the adoption of appropriate end-of-life documentation. We also discuss the impact of 

interventions 2.1.1 and 2.1.2 on accelerating the adoption rates and effectiveness of end-of-life 

documentation as well as the levers through which these interventions operate. 
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Summary of Intervention Effectiveness 

 

In the following subsections we discuss the effectiveness of Advance Directives and POLST forms as 

well as each of the 2 interventions related to Subaim 2.1. We evaluate the merits of each of the 

interventions as the percentage of individuals in the State who have filed the relevant end-of-life 

related forms increases. The following matrix summarizes the levers that each intervention is expected 

to access. 

 

Figure 6.2: POLST and Advance Directive Intervention Effectiveness Matrix 

 

 
INT 2.1.1  

Health IT 

INT 2.1.2   

Crucial 

Conversations 

Provide Information and 

Training 
X X 

Facilitate Coordination X  

Exert Market Pressure  X 

Establish Voluntary 

Standards 
  

Enact and Enforce 

Regulation 
  

 

 

Obstacles to the Effectiveness of Advance Directives 

 

• Inconsistent Wishes. The theoretical underpinnings of Advance Directive forms rely on the 

assumption that individuals have the information necessary to make decisions about their end-

of-life care well in advance of the moment of decision. Scholars argue, however, that people 

cannot accurately predict in advance what medical decisions they may want in the future.63 For 

example, individuals may misestimate the debilities they will face later in life,64 misestimate 

their own ability to adapt to debilities,65 or misestimate the likelihood of success of various 

interventions.66 Each of these misestimations may lead to incongruence between the explicit 

wishes expressed in an Advance Directive and the actual patient’s wishes at the moment of 

decision. Additionally, patients may change their desires given a new set of life or health 

circumstances.67  
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• Accurate Interpretation. From a practical standpoint, if Advance Directives are to be fully 

implemented, consumers and providers must be able to accurately interpret the information 

outlined in the Advance Directive itself.68  

 

Most Advance Directive forms are written at a 12th grade reading level or higher,69 while the 

standard for medical materials is recommended to be at a 6th grade reading level.70 In many 

areas of the country, language barriers also contribute to problems with interpretation.71 If 

patients are unable to clearly understand the content of the forms or the implications of the 

treatments recommended on the forms, they cannot ensure that the forms reflect their actual 

wishes. 

 

• Logistics. Traditionally, Advance Directive forms have been recorded in paper form, limiting 

scope and accessibility. Paper directives may not have enough physical space or conceptual 

depth for individuals to adequately express their wishes.72 Missing documentation or 

inaccessibility to relevant providers and decision makers at the moment of care nullify the 

effort to keep Advance Directive documentation.73 

 

• Surrogates. Advance Directives are often completed by surrogates rather than the actual 

patient. Surrogates’ recall of a patient’s preferences may be inaccurate.74 Moreover, conflicts 

of interest between surrogates and patients or surrogates’ own preferences for treatment may 

bias the end-of-life care a patient receives.75  

 

• Effectiveness. Scholars have also pointed out that Advance Directives may not be as effective as 

often believed. An important critique is that Advance Directives do not have any discernible 

effect on the care received by patients at the end of life or that the care patients receive is 

inconsistent with their directive.76  

 

• Physician Reluctance. Encouraging patients to file Advance Directive forms requires crucial 

conversations about end-of-life care between providers and patients. Some evidence suggests, 

however, that physicians may be reluctant to facilitate end-of-life conversations with patients 

out of concern for the patients’ emotional well-being77 or because of a lack of time, training, 

and/or skill in having end-of-life conversations.78  
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Obstacles to the Effectiveness of Physician’s Orders for Life Sustaining Treatment (POLST) Forms 

 

Much less research has been conducted on the obstacles preventing the effective use of a POLST form. 

However, the most common problems reported in a study79 of a sample of 240 California hospitals that 

had adopted POLST include:  

 

• Incomplete forms (missing signatures, incorrectly completed, or missing information)  

• Patient wishes not honored as expressed (physicians not honoring POLST, family allowed to 

override patient’s wishes)  

• POLST transitions (individuals not arriving with form, not leaving with form, or lost forms) 

 

The literature on Advance Directives suggests that many of the same obstacles relating to 

interpretation, logistics, surrogates, and physician reluctance are also relevant to POLST forms. Other 

frequently mentioned problems included lack of staff and physician training and incompatibility with 

electronic medical records necessary to obtain, maintain, and readily access POLST forms. 

 

Advance Directives and Cost Reduction 

 

While several studies have suggested that there is no relationship between Advance Directives and 

expenditures,80 a 2011 study found that regions with lower levels of spending were more likely to have 

Advance Directives. As a result, “When patients in high-spending areas had Advance Directives limiting 

treatments, they averaged significantly lower end-of-life Medicare spending, were less likely to have an 

in-hospital death, and had significantly greater odds of hospice use than decedents without Advance 

Directives in these regions.”81 

 

In regions with medium and higher-than-average spending—where the norm is more aggressive 

treatment—patient preferences for less aggressive treatment have to be specified and documented. In 

terms of Medicare cost savings, these regions stand to gain the most from implementing Advance 

Directives.  

 

In relatively low spending regions of the country, the authors estimated that those with a treatment 

limiting directive spent $559 more during the last six months of life ($21,966 for Advance Directive; 

$21,407 for no Advance Directive).  

 

The 2011 study justifies the findings of several recent studies that have found significant decreases in 

expenditures associated with the use of Advance Directives.82 However, the implications for Utah are 
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inconclusive at this time. As Utah is composed of some of the lowest spending regions in the country,83 

the financial gains to Advance Directives are likely to be insignificant.  

 

Physician’s Orders for Life Sustaining Treatment and Cost Reduction 

 

The effects of POLST forms on expenditures are not well documented. Advocates of POLST initiatives 

argue that POLST measures are designed to improve quality of care and reduce medical errors rather 

than reduce costs. There is some evidence that suggests quality of care is increased due to POLST 

forms.  

 

The association between cost reduction and POLST programs must be inferred from the existing 

literature on utilization. Scholars have suggested that POLST forms have a negative impact on the 

intensity of end-of-life treatment.84 If treatment intensity declines we can assume that some positive 

saving could be realized through POLST initiatives. 

 

Intervention 2.1.1 – Develop and enhance Health IT enabled tools and assess their impact to support 

increasing the number of Utahans that have completed the appropriate end-of-life forms 

Recent research has focused on the potential for health IT to simplify and improve planning85 for end-

of-life care. Many of the obstacles to Advance Directive and POLST forms outlined above may be 

mitigated by enhancements to health IT infrastructure.  

 

However, the long-term capability of health IT to foster and improve the adoption and use of Advance 

Directives and POLST is still relatively untested.86 One study about health IT and Advance Directives in 

Texas and Nevada concluded that crucial conversations between the patient and physician are an 

important factor.87 Studies have shown that when people are aware of Advance Directives, they are 

more willing to use them.88 Thus, online presence and infrastructure may help to increase adoption in 

Utah. When asked why they used a particular website to fill out an Advance Directive, the number one 

response for a survey of people in Texas and Nevada was “ease of use.”89  

 

Developing and enhancing health IT to support increasing the number of Utahns that have completed 

the appropriate end-of-life forms encourages system change through the following levers:  

 

Lever 1: Providing Information.  The use of the Internet and health IT may help overcome 

many of the obstacles associated with establishing Advance Directives and POLST by 

providing a greater depth and breadth of information to patients and caregivers.  
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For example, the computer-based decision aid, Making Your Wishes Known: Planning Your 

Medical Future, uses audio, text, graphics, patient vignettes, and video of medical experts 

to help patients better understand and more deeply think about certain maladies and 

treatment options at the end of life.90  

 

Furthermore, because checks, redundancies and algorithms can be built-in to computer-

based advanced planning to better help to ensure consistency and clarity, health IT should 

help overcome the obstacle of interpretation among patients and caregivers.91  

 

Computer-based programs can also help overcome the obstacles associated with using 

surrogates by making patients’ wishes more clearly known and providing responses directly 

to care providers. Particularly, individuals may dictate under what conditions they want 

their surrogate to make decisions and who should take precedence in the event that the 

surrogate and the directive come into conflict.92  

 

Health IT may also help doctors overcome misgivings about having end-of-life 

conversations with patients by increasing skills and confidence. A randomized controlled 

trial showed that computer-aided advanced planning among a group of medical students 

increased their knowledge, confidence, patient understanding, and satisfaction.93  

 

Lever 2: Facilitating Coordination.  Coordination between primary care providers, who 

would likely facilitate the crucial conversations and initiate the filing of the appropriate 

forms, and other providers, who may attend to the patient at long-term care facilities, 

emergency departments, hospitals, and other venues, is critical for the effectiveness of 

these initiatives. As decisions regarding life sustaining treatment often must be made 

instinctively by medical providers at the point of care, it is critical that Advance Directive 

and POLST forms are readily accessible to any provider who must make treatment 

decisions.  

 

Health IT can facilitate transfer and coordination of end-of-life documents among health providers by 

making the forms storable and accessible to health care providers across the State.94 This should in turn 

increase utilization of the forms and adoption rates. 

 

Intervention 2.1.2 – Teach providers how to have crucial conversations around end of life, POLST, 

Advance Directives 

Research has found that long-standing doctor-patient relationships are associated with the adoption of 

Advance Directives.95 According to Puente et al., having a long-term relationship with a family doctor is 

associated with a 250% increase in the odds of using Advance Directives.96  
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Additionally, crucial conversations are associated with significantly lower rates of ventilation. “Patients 

who reported having these discussions were less likely to receive mechanical ventilation (1.6% v. 

11.0%; P=.02), undergo resuscitation (0.8% v. 6.7%; P=.02), or be admitted to the intensive care unit 

(4.1% v. 12.4%; P=.02). They were also more likely to be enrolled in outpatient hospice for more than a 

week 65.6% v. 44.5%, P=.03).”97 Each of these factors intuitively leads to decreased end-of-life 

expenditures and increased congruence between treatment and desires of the patient. One study 

found a 37% decrease in expenditures during the last week of life that was associated with end-of-life 

crucial conversations.98  

 

As cited earlier, physician training on crucial conversations significantly improves doctors’ confidence 

and likelihood of engaging patients in conversations.99 Training providers on how to have crucial 

conversations around end of life, POLST, and Advance Directives is expected to accelerate the rate of 

filing end-of-life forms through the following levers:  

 

Lever 1: Provide training and information.  Research shows that physicians with a small 

amount of training are more likely to successfully engage patients in end-of-life 

conversations.100 As physicians are the agents through whom end-of-life forms are often 

completed, it is critical to gain their cooperation and participation. Providing training and 

information should remove barriers to engaging in crucial conversations and increase 

participation rates by providers; thereby increasing Advance Directive and POLST filing 

rates.  

 

Lever 3: Exert market pressure.  As physicians begin to engage in more conversations 

about end-of-life care, providers and consumers are likely to adjust their demands for end-

of-life care related treatment. It is assumed that changes in demand will exert pressure on 

the market causing changes in price. 

 

Providers will likely become more conscious of the end-of-life treatment options they 

prescribe. It is assumed that reorienting physician thinking toward a balance between 

treatment effectiveness and patient comfort will lead to adjustments in the scope and 

variety of health care services provided. As a result, we expect a decrease in demand for 

the most intensive and least effective treatments in the market. The decrease in demand 

will push suppliers to lower costs or decrease supply, thus exerting further pressures on the 

market.  
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Consumers will also adjust their behavior as crucial conversations exert pressure on the 

decisions they make regarding their end-of-life care. It is assumed that training providers 

on crucial conversation will have a positive effect on their ability to inform patients about 

the likely effects of treatments. The new information should translate into reduced 

demand for end-of-life care. Scholars have already established this relationship exists. 

Crucial conversations about the end of life between patients and physicians are shown to 

help reduce aggressive medical care101 and medical expenditures during the last week of 

life.102  

 

While the overall positive effects that the two end-of-life interventions have on increasing the number 

individuals who have an appropriate end-of-life form on file are outlined above, the magnitude of the 

relationship between the interventions and the Subaim is more difficult to estimate. In large part, the 

interventions’ effectiveness will depend on the scope of the IT tools used and the reach and depth of 

the training programs available to physicians around crucial conversations. 

 

 

VII. Scope of Work and Limitations of the Analysis 
 

The analysis is limited to evaluating the impact the Innovation Plan has on Utah’s health care system 

and the costs to the State from implementing the Plan. However, innovations and interventions 

undertaken by the State will produce important consequences that are beyond the scope of this 

inquiry. These include, but are not limited to: 

 

• Health Outcomes:  A principal goal of the State Innovation Plan is the improvement of health 

outcomes in the Utah health care system. These improved health outcomes are partially 

reflected in reduced expenditures. However, not all improvements in health outcomes are 

associated with reduced expenditures. In theory, it is possible to monetize the effect of 

improved health outcomes using, for instance, quality-adjusted life years (QALYs), but the 

returns from improved health outcomes are not part of this ROI calculation. 

 

• Industry Profits/Losses:  The ROI method outlined in this report estimates the impact of State 

actions on total health care expenditures. These effects may have positive or negative effects 

on industry revenues and profits that could be significant (essentially, when health system 

reform eliminates “wasteful” expenditures, it also reduces someone’s revenue). An estimation 

of any industry effects that are not reflected in expenditures is outside the scope of our ROI 

calculations. 

 

• Private Intervention Costs:  The imposition of new rules and the creation of new programs may 

impose financial gains or losses on third parties. Our ROI analysis only analyzes state health 
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care system expenditures, and any other financial or non-financial effects are considered 

outside the scope of this analysis. 

 

• Administrative and Political Costs:  The implementation of health system reform also increases 

administrative and political costs for the State. Considering these costs are outside the scope of 

this ROI analysis. 

 

In addition, due to the short time frame for completing the project, it was necessary to make several 

broad assumptions about both the data used in the financial analyses and the parameters used in the 

models. As such, the specific results of the analyses should only be considered within the context of the 

assumptions outlined in the report. Further, the primary goal of this report is to produce a 

methodology the State can use in future financial analyses conducted for its Health Care Innovation 

Plan, rather than exact point savings and ROI estimates. As the State moves forward with its Plan, and 

is able to refine assumptions and select more targeted data sources over time, the methodology 

outlined can be used to produce more precise results.  

 

 

 

VIII. Technical Appendix 
 

Methods and Data for Estimating the Baseline Model 
 

Summary of Methods 

 

Given the highly decentralized health care system in America, calculating the number of persons 

enrolling in different types of plans and the amount of money being spent in each type of plan requires 

utilizing data from a number of sources and making a variety of assumptions. Indeed, this is one reason 

why the State’s pursuit of an all-payer claims database is so valuable: policymakers in the future will 

have a much greater capacity to identify how the health care dollar in the State is being spent and who 

is receiving the payments once the APCD is more complete and usable. 

 

As noted earlier, the technical methods employed depend on the Enrollment Group (because the 

available data differs across groups). Given the importance of VBR to the State Innovation Plan, each 

payer is subdivided according to three categories:  

 

1. FFS:  Traditional FFS along with other plan types, such as PPOs that have no significant value-

based compensation in place. 

2. Managed care:  This includes private HMOs, Medicare Advantage, Medicaid MCOs (and the 

new ACOs) as well as private ACOs and medical homes that do not meet the requirements for 

full VBR. 
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3. VBR:  These include Medicare ACOs and other public/private ACOs where providers are 

compensated on a capitated basis for serving a defined population and compensation is based, 

at least in part, on meeting defined health care quality metrics. 

 

Summary of Data 

 

As noted previously, the construction of the baseline estimates for both enrollment and expenditures 

required synthesizing many different resources. When alternative sources with varying estimates were 

available, subjective judgment was employed to select the best estimates. 

 

The following tables summarize the sources used for the various components of the baseline estimates. 

 

Figure 8.1: Medicare Data Sources 

 

Data Type and Plan Category Source 

Previous Enrollments:  

FFS Table 508 Numbers from CMS-FFS 

 KFF Dual-Eligible Adjustment 

Managed Care Medicare Advantage (Utah Insurance Market Reports) 

 KFF Dual-Eligible Adjustment 

VBR Medicare ACO enrollment estimate 

 KFF Dual-Eligible Adjustment 

Previous Expenditures:  

FFS NHE 

 MEPS-BRFSS adjusted estimates for Utah 

 MedPAC Dual –Eligible adjustment 

Managed Care NHE 

 MEPS-BRFSS adjusted estimates for Utah 

 MedPAC Dual –Eligible adjustment 

VBR JAMA VBR study savings factor 

Future Enrollments:  

FFS Fixed proportion of population based on most recent year 

Managed Care Fixed proportion of population based on most recent year 

VBR Fixed proportion of population based on most recent year 

Future Expenditures:  

FFS Previous Period 

 MEPS-BRFSS adjusted estimates 

 CBO Medicare expenditure forecasts 

Managed Care Previous Period 

 MEPS-BRFSS adjusted estimates 

 CBO Medicare expenditure forecasts 

VBR JAMA VBR study savings factor 
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Figure 8.2: Medicaid Data Sources 

 

Data Type and Plan Category Source 

Previous Enrollments:  

FFS National Health Expenditure Data (pre-2010) 

 DOH Administrative Data (2010+) 

 Annual Report Proportion 

 KFF Dual-Eligible Adjustment 

Managed Care National Health Expenditure Data (pre-2010) 

 DOH Administrative Data (2010+) 

 Annual Report Proportion 

 KFF Dual-Eligible Adjustment 

VBR None 

Previous Expenditures:  

FFS NHE 

 MEPS-BRFSS adjusted estimates for Utah 

 KFF Dual-Eligible Adjustment 

Managed Care NHE 

 MEPS-BRFSS adjusted estimates for Utah 

 KFF Dual-Eligible Adjustment 

VBR NHE 

 MEPS-BRFSS adjusted estimates for Utah 

 KFF Dual-Eligible Adjustment 

Future Enrollments:  

FFS Fixed proportion of population based on most recent year 

Managed Care Fixed proportion of population based on most recent year 

VBR Fixed proportion of population based on most recent year 

Future Expenditures:  

FFS Previous Period 

 MEPS-BRFSS adjusted estimates 

 CBO Medicaid expenditure forecasts 

Managed Care Previous Period 

 MEPS-BRFSS adjusted estimates 

 CBO Medicaid expenditure forecasts 

VBR Previous Period 

 MEPS-BRFSS adjusted estimates 

 CBO Medicaid expenditure forecasts 
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Figure 8.3: Dual-Eligibles Data Sources 

 

Data Type and Plan Category Source 

Previous Enrollments:  

FFS Table 508 Numbers from CMS-FFS 

 KFF Dual-Eligible Adjustment 

Managed Care Medicare Advantage (Utah Insurance Market Reports) 

 KFF Dual-Eligible Adjustment 

VBR Medicare ACO enrollment estimate 

 KFF Dual-Eligible Adjustment 

Previous Expenditures:  

FFS NHE 

 MEPS-BRFSS adjusted estimates for Utah 

 MedPAC Dual-Eligible Adjustment 

Managed Care NHE 

 MEPS-BRFSS adjusted estimates for Utah 

 MedPAC Dual-Eligible Adjustment 

VBR JAMA VBR study savings factor 

Future Enrollments:  

FFS Fixed proportion of population based on most recent year 

Managed Care Fixed proportion of population based on most recent year 

VBR Fixed proportion of population based on most recent year 

Future Expenditures:  

FFS Previous Period 

 MEPS-BRFSS adjusted estimates 

 CBO Medicaid expenditure forecasts 

Managed Care Previous Period 

 MEPS-BRFSS adjusted estimates 

 CBO Medicaid expenditure forecasts 

VBR JAMA VBR study savings factor 
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Figure 8.4: CHIP Data Sources 

 

Data Type and Plan Category Source 

Previous Enrollments:  

FFS None 

Managed Care Utah Insurance Market Reports (pre-2012) 

 Medicaid Annual Report (2012) 

VBR None 

Previous Expenditures:  

FFS None 

Managed Care NHE Forecasts based on 2010 data (pre-2010) 

 Medicaid Annual Report (2010+) 

VBR NHE Forecasts based on 2010 data (pre-2010) 

 Medicaid Annual Report (2010+) 

Future Enrollments:  

FFS Fixed proportion of population based on most recent year 

Managed Care Fixed proportion of population based on most recent year 

VBR Fixed proportion of population based on most recent year 

Future Expenditures:  

FFS None 

Managed Care CBO “Other Health Insurance Programs” expenditure forecasts 

VBR CBO “Other Health Insurance Programs” expenditure forecasts 

 

 

 

Figure 8.5: Primary Care Network Data Sources 

 

Data Type and Plan Category Source 

Previous Enrollments:  

FFS Utah Insurance Market Reports 

Managed Care None 

VBR None 

Previous Expenditures:  

FFS NHE Utah Per Capita 

Managed Care None 

VBR None 

Future Enrollments:  

FFS Fixed proportion of population based on most recent year 

Managed Care None 

VBR None 

Future Expenditures:  

FFS Adjusted CBO Private insurance expenditure forecasts 

Managed Care None 

VBR None 
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Figure 8.6: HIPUtah Data Sources 

 

Data Type and Plan Category Source 

Previous Enrollments:  

FFS None 

Managed Care Utah Insurance Market Reports 

VBR None 

Previous Expenditures:  

FFS None 

Managed Care Utah Insurance HIPUtah Insurance Report 

VBR None 

Future Enrollments:  

FFS None 

Managed Care Fixed proportion of population based on most recent year 

VBR None 

Future Expenditures:  

FFS None 

Managed Care CBO “Other Health Insurance Programs” expenditure forecasts 

VBR None 

 

  

 

Figure 8.7: Private Insurance Data Sources 

 

Data Type and Plan Category Source 

Previous Enrollments:  

FFS Categorized from Utah Insurance Market Report Data 

Managed Care Categorized from Utah Insurance Market Report Data 

VBR Categorized from Utah Insurance Market Report Data 

Previous Expenditures:  

FFS NHE Utah Per Capita 

 MEPS-BRFSS adjusted estimates for Utah 

Managed Care NHE Utah Per Capita 

 MEPS-BRFSS adjusted estimates for Utah 

VBR NHE Utah Per Capita 

 MEPS-BRFSS adjusted estimates for Utah 

Future Enrollments:  

FFS Fixed proportion based on 5 year average of privately insured 

Managed Care Fixed proportion based on 5 year average of privately insured 

VBR Fixed proportion based on 5 year average of privately insured 

Future Expenditures:  

FFS Adjusted CBO Private insurance expenditure forecasts 

Managed Care Adjusted CBO Private insurance expenditure forecasts 

VBR None 
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Figure 8.8: Uninsured Data Sources 

 

Data Type and Plan Category Source 

Previous Enrollments:  

FFS Remainder of population based on linearly interpolated estimates 

(except 2010, 2012, and 2020, which use population estimates from 

the Census Bureau) 

Managed Care None 

VBR None 

Previous Expenditures:  

FFS NHE Utah Per Capita 

 MEPS-BRFSS adjusted estimates for Utah 

Managed Care None 

VBR None 

Future Enrollments:  

FFS Remainder of population based on linearly interpolated estimates 

(except 2010, 2012, and 2020, which use population estimates from 

the Census Bureau) 

Managed Care None 

VBR None 

Future Expenditures:  

FFS Adjusted CBO Private insurance expenditure forecasts 

Managed Care Adjusted CBO Private insurance expenditure forecasts 

VBR None 
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End-of-Life Expenditure Subset 

 

In order to model the effect of Advance Directives and POLSTs, a subset of the enrollment and 

expenditure model was created. This subset reflects the number and costs of expiring enrollees across 

enrollment groups each year for varying levels of AD/POLST penetration and incurred savings. The 

parameters used to determine the subset were derived from Year 2011 death tables from the State of 

Utah and national end-of-life expenditure statistics. Future deaths and expenditures rely heavily on the 

population parameters used in the original baseline model. 

 

With the exception of expiring enrollees age 65 and older (who were all allocated to Medicare), deaths 

and expenditures were allocated proportionally across the remaining payer types in the model. The 

following table summarizes the sources used to create the end-of-life baseline subset. 

 

Figure 8.9: End of Life Data Sources 

 

Payer and Data Type  Source 

Medicare:  

Enrollments Utah Deaths 2011 

Expenditures Medicare End-of-Life Expenditure Proportion (27%), implying 

annual expenses for the percentage who dies to be 4.5 times the 

rate of those who do not die. Utah death rates by aged are applied 

to these rates to determine per-capita costs for the sub-population 

as a whole 

Other Populations:  

Enrollments Utah Deaths 2011 

Expenditures National End-of-Life Expenditure Proportion (10%), implying annual 

expenses for the percentage who die to be 10.5 times the rate of 

those who do not die. Utah death rates by aged are applied to these 

rates to determine per-capita costs for the sub-population as a 

whole. 

 

 

Links to Data Sources 

 

National Health Expenditures 

http://www.cms.gov/Research-Statistics-Data-and-Systems/Statistics-Trends-and-

Reports/NationalHealthExpendData/NationalHealthAccountsStateHealthAccountsResidence.html 

 

Table 508 Numbers from CMS-FFS 

http://innovation.cms.gov/Files/worksheets/StateInnovationModels_FinanceTemplate.xlsx 

 

MedPAC Dual-Eligible Adjustments 

http://www.medpac.gov/documents/Jun11DataBookEntireReport.pdf 



 

pg. 54 
 

http://www.medpac.gov/documents/Jun12DataBookEntireReport.pdf 

http://www.medpac.gov/documents/Jun13DataBookEntireReport.pdf 

 

Utah Health Insurance Market Reports 

https://insurance.utah.gov/health/documents/2008HlthInsMrktRprt.pdf 

https://insurance.utah.gov/health/documents/2009HlthInsMrktRprt4.pdf 

https://insurance.utah.gov/health/documents/2010HlthInsMrktRpt-Correction.pdf 

https://insurance.utah.gov/health/documents/2011HlthInsMrktRpt6-27-2013.pdf 

https://insurance.utah.gov/health/documents/2012HlthInsMrktRprt.pdf 

 

HIPUtah Insurance Reports 

https://insurance.utah.gov/other/2007-annual-report/documents/TableK_Pool.pdf 

https://insurance.utah.gov/other/2008-annual-report/documents/TableK-Pool.pdf 

https://insurance.utah.gov/other/2009-annual-report/documents/TableK-Pool.pdf 

https://insurance.utah.gov/other/2010-annual-report/documents/TableK-Health.pdf 

https://insurance.utah.gov/other/2011-annual-report/documents/TableK.pdf 

https://insurance.utah.gov/other/2012-annual-report/documents/TableK-Pool2012.pdf 

 

Utah Medicaid/CHIP Annual Reports 

http://www.health.utah.gov/medicaid/pdfs/annual_report2010.pdf 

http://www.health.utah.gov/medicaid/pdfs/annual_report2011.pdf 

http://www.health.utah.gov/medicaid/pdfs/annual_report2012.pdf 

 

Kaiser Family Foundation (KFF) Dual-Eligible Adjustments 

http://kff.org/medicaid/state-indicator/duals-as-a-of-medicare-beneficiaries/ 

http://kff.org/medicaid/state-indicator/duals-share-of-medicaid-spending/ 

http://kff.org/medicare/state-indicator/enrollees-as-a-of-total-medicare-population/ 

 

Utah Population Projections 

http://governor.utah.gov/DEA/projections.html 

 

Congressional Budget Office (CBO) Expenditure Forecasts 

http://www.cms.gov/Research-Statistics-Data-and-Systems/Statistics-Trends-and-

Reports/NationalHealthExpendData/Downloads/Proj2012.pdf 

 

National End-of-life Expenditure Statistics 

http://opinionator.blogs.nytimes.com/2013/01/03/better-if-not-cheaper-care/ 

 

JAMA VBR Savings Factor 

Colla, Carrie H., et al. September 12, 2012. “Spending Differences Associated with the Medicare Physician 

Group Practice Demonstration.” JAMA, Vol. 308(10): 1015-1023. 
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MEPS-BRFSS Estimates 

http://meps.ahrq.gov/mepsweb/ 

http://health.utah.gov/opha/OPHA_BRFSS.htm 

 

UDOH Administrative Data 

Obtained from the Utah Department of Health 

 

Description of MEPS Results 
 

MEPS provides “nationally representative estimates of health care use, expenditures, sources of 

payment, and health insurance coverage for the U.S. civilian non-institutionalized population.” MEPS 

offers details on health expenditures at the individual level not found in other surveys. Using MEPS 

data, it is possible to calculate average health care expenditures for consumers with various Payer and 

Plan types and predict the change in expenditures that will result from consumers moving between 

different Payer-Plan designations. 

 

It is important to stress that these results are for the nation as a whole and are not specific to Utah. 

Utah differs from other states demographically in very important ways, the most important being that 

we are the youngest state in the nation. However, through the use of the MEPS microdata, it is possible 

to net out the effects of demographic and health variables and isolate the impact of health system 

variables, particularly the impact of type of insurance plan. 

 

Description of Model 

 

Using the 2011 wave of MEPS data, we estimated the percentage changes in expenditures that would 

result from an individual moving from non-managed care to managed care for the different payers 

(Medicare, Medicaid, and private), with and without adjustments for demographic and health 

characteristics. There are notable differences in demographics and health between the managed care 

and non-managed care groups for each payer. For example, compared to the Medicaid-HMO group, 

the Medicaid-non-HMO group has a higher proportion of whites (47% in the non-HMO group v. 38% in 

the HMO group), smokers (15% v. 10%), and obese persons (18% v. 15%). In addition, about twice as 

many Medicaid recipients are participating in HMO plans as non-HMO plans (the proportion of Utah 

Medicaid recipients in HMO plans is even higher).  

 

We used multiple regression analysis to control or adjust for numerous demographic variables at the 

individual level using person-level weights. We adjusted for demographic characteristics (age, family 

income, gender, marital status, race), health factors (smoker, obese, pregnant), as well as self-reported 

health based on CMS findings that these are the most important variables impacting health spending at 
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the aggregate or state level. We also adjusted for education level (which we found to be significant at 

the individual level) as well as region (although region does not appear to impact expenditures).  

 

By using log(expenditures) as the dependent variable we were able to directly estimate percentage 

changes in expenditures from moving from managed care/ HMO to non-managed care/ non-HMO. 

Predictions are based on observed (not latent) values from the MEPS dataset, but also take into 

account censoring, or the fact that many individuals have zero health expenditures. Without accounting 

for censoring, we would underestimate the effects of moving from one type of plan to the other. We 

used Tobit to control for individuals with zero health expenditures.  

 

Estimated Changes 

 

Using this model, our unadjusted or unconditional estimate for Medicare recipients moving from non-

managed care to managed care is a 4.4% increase in personal health expenditures (see Figure 8.10). 

Controlling or adjusting for demographic, health, and self-reported health factors, we estimate that 

moving from Medicare non-managed care to Medicare managed care increases expenditures by 4.5%. 

Our unadjusted estimate for Medicaid recipients moving from non-HMO to HMO care is a 30.4% 

decrease in personal health expenditures. With adjustments for demographic, health, and self-reported 

health factors, we estimate that moving from Medicaid non-HMO care to Medicaid HMO care increases 

expenditures by 2.9%. For private insurance, our unadjusted estimate for moving from non-HMO to 

HMO care is a 26.9% decrease in personal health expenditures. Our adjusted or conditional estimate 

for moving from private non-HMO care to private HMO care is a 4.3% decrease in personal health 

expenditures.  

 

Figure 8.10: Percent increase or decrease in health expenditures, unadjusted and adjusted, for an individual 

moving from non-managed (or non-HMO) care to managed (or HMO) care according to payer type. 

 

  

Change in expenditures 

moving from non-managed 

to managed care 

Change in expenditures 

moving from non-HMO to 

HMO care 

 Payer Unadjusted Adjusted Unadjusted Adjusted 

Medicare +4.4% +4.5%     

Medicaid     -30.4% +2.9% 

Private     -26.9% -4.3% 

 

 

Further Analysis  

 

For this analysis, we divided insurance plans into two main groups using the MEPS designations: HMO 

or non-HMO for private insurance and Medicaid, and managed care or non-managed care for 

Medicare. Within these two broad categories are numerous subcategories of plans. For example, the 
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HMO category includes private insurance plans that offer some reimbursement for “off-plan” services 

as well as private insurance plans that offer zero reimbursement for “off-plan” services. Private non-

HMOs also represent a range of restrictiveness or cost-containment, such as gatekeeper plans that 

require a referral from a primary care physician to see a specialist or insurance plans with a book or list 

of preferred doctors with higher levels of reimbursement. We can use these subsets of insurance to 

create narrower categories of insurance type, but also to create different broad categories by 

combining the insurance types in different ways than they are aggregated by MEPS. We can also 

generate a range of cost savings by creating categories of insurance types that fall along a continuum 

from those that least to most resemble the gold standard of VBR arrangements.  

 

Finally, we can break down projected expenditures into smaller categories, such as hospital expenses, 

physician expenses, and pharmaceutical expenses.  

 

As mentioned above, MEPS offers details on health expenditures at the individual level not found in 

other surveys. However, the data set has several well-known limitations: MEPS underestimates 

spending generally (compared to the National Health Expenditure Account), and under-reports the 

number of persons on Medicaid. However, within insurance categories, we have found that MEPS data 

accurately reflect the ratios between different spending categories, so we surmise that our estimate of 

the cost-savings of moving from non-managed care to managed care using MEPs data is also accurate.  

 

Simulation of Cost Reductions 
 

The heart of the financial analysis depends on calculating the return from developing innovations in the 

State’s health care system. These savings are the difference between the expenditures that would 

occur without any changes (the baseline projections) and expenditures that would occur due to 

accomplishing the Subaims (the Aim-adjusted projections). The projected cost savings are driven by a 

set of “key parameters” that affect both the baseline projections and the Aim-adjusted projections. 

 

The Aim-adjusted projections start with the values for the baseline projections and are then adjusted 

according to the estimates of the effect of accomplishing the Subaim. These adjustments are derived 

from two primary sources: a review of the scholarly literature and internal estimates based on internal 

intelligence, information, and data. The goal from utilizing these two methods is to develop a 

reasonable range of parameter values to be used in the simulations.  

 

There is a high degree of uncertainty involved from any estimation of future health care expenditures. 

Rather than trying to mask this uncertainty, it is better to build the uncertainty into the analysis. For 

each Subaim, a Monte Carlo simulation analysis is performed in which the key parameters in the model 

are allowed to vary within the reasonable range discussed above. This distribution allows the sensitivity 

of the results to vary within the underlying parameters. The mean of these projected values provide 

point estimates for the ROI, but the distribution of effects is the more meaningful outcome measure. 
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Finally, all future values are discounted and put in present-value, PMPY format. A 3% rate is used in all 

simulations. There is no one “right” answer on the appropriate discount rate to use for this analysis 

(differences among professional economists on this question are wide-ranging). 

 

Cost Adjustment Parameters 

 

In order to capture the uncertainty surrounding the relevant parameters, a lower bound, a mode (e.i., 

“most likely”), and an upper bound parameter are determined as discussed previously. In addition, 

many of these parameters utilize additional “smoothing” parameters. The smoothing parameters 

determine how strong a given effect is in a particular year. For example, a smoothing parameter of 1 in 

a given year indicates that the full force of the effect will occur in that year, while a smoothing 

parameter of 0.5 would indicate a half-effect. However, a smoothing value of 0 does not mean that 

there are no savings in that year; it means that there are no incremental savings from that adjustment 

parameter since the previous year. Most parameters are assumed to have no effect in the first year, 

followed by small increases, then a decline. The following tables contain the parameters used to model 

intervention effectiveness in the Monte Carlo simulations. 

 

Enrollment Movement Parameters 

Enrollment movement parameters determine how quickly an enrollment group transforms from FFS 

and MC into MC and VBR. In some cases, movement takes place in two places—enrollees are moving 

from FFS to MC or VBR and also from MC to VBR. In other cases, movement occurs strictly from FFS to 

VBR or MC to VBR. Enrollment groups with two growth patterns have parameters that indicate a 

proportion change for each plan type, while enrollment groups with a single growth patterns have a 

parameters that indicates a percentage point change. For example, Medicare enrollment moves from 

FFS to VBR and MC to VBR. If the realized parameter value for both movements is 8.0%, this means that 

8.0% of the FFS enrollees and 8.0% of the MC enrollees move towards VBR each year. On the other 

hand, CHIP enrollment only moves from MC to VBR. If the realized value for this movement is 12.5%, 

this means that 12.5 percentage points are removed from the MC population and added to the VBR 

population. 
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Figure 8.11: Enrollment Group Movement Parameters 

 

Possible % of Enrollees to VBR per Year 

Movement by Payer Low Mode High 

Medicare    

FFS to VBR 0.0% 8.0% 50.0% 

MC to VBR 0.0% 8.0% 25.0% 

    Medicaid Low Mode High 

FFS to MC 0.0% 5.0% 10.0% 

MC to VBR 0.0% 17.0% 50.0% 

    Dual-Eligible Low Mode High 

Uses Medicare parameters 

 

    CHIP Low Mode High 

MC to VBR 0.0% 12.5% 25.0% 

    PCN Low Mode High 

FFS to VBR 0.0% 12.5% 25.0% 

    HIPUtah Low Mode High 

MC to VBR 0.0% 12.5% 25.0% 

    Private Low Mode High 

FFS to MC 0.0% 10.0% 27.0% 

MC to VBR 0.0% 8.0% 40.0% 

  

 

VBR Environmental Factors  

VBR environmental factors determine the increasing efficiency growth stemming from the overall VBR 

environment over time. This parameter captures the growth occurring from the coordination and 

communication efforts being undertaken as part of the state plan. As discussed earlier, this parameter 

uses smoothing parameters. In this case, the environmental factors ramp up during Year 2, peak in Year 

3, and ramp down in Year 4, with no new effect in Year 5. The parameters indicate a multiplicative 

savings factor. The VBR environment factors have no effect on FFS operations. 
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Figure 8.12a:  VBR Environmental Factors 

 

 

Low Mode High 

MC -0.25% 0.13% 0.50% 

VBR -0.25% 0.25% 0.75% 

 

Figure 8.12b:  Environmental Factor Smoothing Parameters 

 

Year Parameter   

Year 1 0 

  Year 2 0.25 

  Year 3 0.5 

  Year 4 0.25 

  Year 5 0 

   

Quality Metrics 

Quality metrics parameters determine the effect of introducing quality metrics to the plans in each 

enrollment group. Several enrollment groups have null parameters, indicating that quality metrics are 

anticipated to have no effect or could not be effectively implemented. Given the anticipated delay 

between implementation and savings, the quality metrics effect is present only in Years 3, 4, and 5. 

 

Figure 8.13:  Quality Metric Parameters 

 

 

Low Mode High 

Medicare -3% 0 3% 

Medicaid -3% 0 3% 

Dual-Eligible -3% 0 3% 

CHIP -- -- -- 

PCN -- -- -- 

HIPUtah -3% 0 3% 

Private -3% 0 3% 

Uninsured -- -- -- 

 

 

APCD 

APCD parameters determine the effect of a fully functioning APCD on the health care expenditures 

across enrollment groups. The smoothing parameters in this case indicate a large, sudden gain in Year 3 

that ramps down during Years 4 and 5. Additional effects occur outside the analysis window (the 

smoothing parameter in Year 6 would be 0.1). 
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Figure 8.14a:  APCD Parameters 

 

Low Mode High 

0.0% 2.5% 7.0% 

 

 

Figure 8.14b:  APCD Smoothing Parameters 

 

Year Parameter  

Year 1 0 

 Year 2 0 

 Year 3 0.6 

 Year 4 0.2 

 Year 5 0.1 

  

 

Advance Directive/POLST 

The Advance Directive/POLST parameters have two components: population proportions and savings 

parameters. The population proportion indicates the percentage of the expiring population with an 

AD/POLST in a given year. The savings parameter indicates the expected savings from the presence of 

the AD/POLST for the expiring enrollees. Unlike other savings within the models, savings on end-of-life 

wishes do not propagate into the future. That is, reducing end-of-life expenditures in one year does not 

affect the baseline expenditures in the next year. 

 

Figure 8.15:  Advance Directive/POLST Parameters 

 Proportion of dying population with AD/POLST 

Low Mode High 

20% 25% 30% 

 

Saving Parameters 

 Low Mode High 

-8% 2% 10% 
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Distribution of Results 
 

Distribution Tables 

 

After performing 100,000 Monte Carlo simulations, NPVs, ROIs, and average annual savings (in 

percentage terms) are calculated according to the methodology outlined previously in the report. The 

tables below show the results of the simulation. 

 

Figure 8.16:  Subaim 1.3 (VBR), NPV 

 

 

3-year 5-year 

Population Mean 25th 50th 75th Mean 25th 50th 75th 

Medicare $288 $181 $287 $394 $1,072 $479 $1,076 $1,674 

Medicaid $256 $165 $256 $347 $952 $456 $960 $1,453 

Dual-Eligible $1,587 $1,141 $1,577 $2,025 $5,430 $3,396 $5,446 $7,494 

CHIP $48 $33 $46 $62 $183 $124 $176 $238 

PCN $132 $90 $127 $172 $520 $356 $500 $677 

HIPUtah $183 $90 $182 $276 $693 $195 $699 $1,200 

Private $363 $264 $361 $460 $1,232 $832 $1,241 $1,637 

Uninsured $38 $25 $36 $50 $149 $99 $143 $198 

Total $332 $255 $331 $408 $1,151 $838 $1,153 $1,469 

 

 

Figure 8.17:  Subaim 1.3 (VBR), ROI 

 

 

3-year 5-year 

Population Mean 25th 50th 75th Mean 25th 50th 75th 

Medicare 207 130 206 283 770 344 773 1202 

Medicaid 184 118 184 249 684 328 690 1044 

Dual-Eligible 1140 820 1133 1455 3901 2440 3913 5384 

CHIP 34 23 33 45 131 89 126 171 

PCN 95 65 91 124 374 256 360 486 

HIPUtah 131 65 131 198 498 140 502 862 

Private 261 190 259 331 885 597 891 1176 

Uninsured 27 18 26 36 107 71 103 142 

Total 239 184 238 293 827 602 829 1055 
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Figure 8.18:  Subaim 1.3 (VBR), Average Annual Savings 

 

 

3-year 5-year 

Population Mean 25th 50th 75th Mean 25th 50th 75th 

Medicare 1% 1% 1% 1% 2% 1% 2% 3% 

Medicaid 1% 1% 1% 1% 2% 1% 2% 3% 

Dual-Eligible 2% 1% 2% 2% 3% 2% 3% 4% 

CHIP 1% 0% 1% 1% 2% 1% 1% 2% 

PCN 1% 0% 1% 1% 2% 1% 2% 2% 

HIPUtah 1% 0% 1% 1% 2% 0% 2% 3% 

Private 2% 1% 2% 2% 4% 3% 4% 5% 

Uninsured 1% 0% 1% 1% 1% 1% 1% 2% 

Total 2% 1% 2% 2% 3% 2% 3% 4% 

 

 

Figure 8.19:  Subaim 2.1 (POLST), NPV 

 

 

3-year 5-year 

Population Mean 25th 50th 75th Mean 25th 50th 75th 

Medicare $19 -$19 $22 $58 $34 -$33 $37 $101 

Medicaid $1 -$1 $1 $3 $2 -$2 $2 $6 

Dual-Eligible $3 -$3 $3 $9 $5 -$5 $6 $16 

CHIP $0 $0 $0 $0 $0 $0 $0 $1 

PCN $1 -$1 $2 $4 $2 -$2 $3 $7 

HIPUtah $2 -$2 $2 $6 $3 -$3 $4 $10 

Private $1 -$1 $1 $3 $2 -$2 $2 $6 

Uninsured $0 $0 $0 $1 $1 -$1 $1 $2 

Total $4 -$2 $4 $10 $7 -$3 $7 $17 
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Figure 8.20:  Subaim 2.1 (POLST), ROI 

 

 

3-year 5-year 

Population Mean 25th 50th 75th Mean 25th 50th 75th 

Medicare 20 -20 23 61 35 -35 39 106 

Medicaid 1 -1 1 3 2 -2 2 6 

Dual-Eligible 3 -3 4 10 6 -5 6 17 

CHIP 0 0 0 0 0 0 0 1 

PCN 2 -1 2 5 3 -3 3 8 

HIPUtah 2 -2 2 6 4 -3 4 11 

Private 1 -1 1 3 2 -2 2 6 

Uninsured 0 0 0 1 1 -1 1 2 

Total 4 -2 4 10 7 -3 8 18 

 

 

Figure 8.21:  Subaim 2.1 (POLST), Average Annual Savings 

 

 

3-year 5-year 

Population Mean 25th 50th 75th Mean 25th 50th 75th 

Medicare 0.07% -0.07% 0.07% 0.20% 0.07% -0.07% 0.07% 0.20% 

Medicaid 0.00% 0.00% 0.00% 0.01% 0.00% 0.00% 0.00% 0.01% 

Dual-Eligible 0.00% 0.00% 0.00% 0.01% 0.00% 0.00% 0.00% 0.01% 

CHIP 0.00% 0.00% 0.00% 0.01% 0.00% 0.00% 0.00% 0.01% 

PCN 0.01% -0.01% 0.01% 0.02% 0.01% -0.01% 0.01% 0.02% 

HIPUtah 0.01% -0.01% 0.01% 0.02% 0.01% -0.01% 0.01% 0.02% 

Private 0.01% -0.01% 0.01% 0.02% 0.01% -0.01% 0.01% 0.02% 

Uninsured 0.01% -0.01% 0.01% 0.02% 0.01% -0.01% 0.01% 0.02% 

Total 0.01% -0.01% 0.01% 0.03% 0.01% -0.01% 0.02% 0.03% 

 

 

Distributional Diagrams and Additional Statistics 

 

As discussed previously, the construction of these simulations yields a range of outcomes, rather than a 

single point estimate. The histogram in the Crystal Ball output in Figure 8.22 graphically demonstrates 

the ranges of possible outcomes detailed in the tables above. Additional statistical parameters are also 

included. 

 

The full simulation report from Crystal Ball (152 pages) is available on request. 
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Figure 8.22:  Crystal Ball Output, Subaim 1.3 (VBR), 3-Year Average Annual Savings for Dual-Eligibles  
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